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UNIROYAL CH-.i/ilCAL 
Division of UNIROrll, Inc. 

F.lm Sticct 

Naugatuck, Connecticut 06770 
Ml-729 S?4I 


July 11, 1974 


Mr. Julius Jiineno 
Hearing Management Officer 

Occupational Safety and Health Administration 
1726 M Street, N.W. 

Room 200, U.S. Depjar tinent of Labor 
Washington, D.C. 20210 

Re: Docket OSH-36 

l'ublic Hearing - Proposed Standard for Occupational 
Exposure to Vinyl Chloride - Submitted Written 
_Test icony of Unfroya] , Inc, on July 9, 1974 


Dear Mr. Jintone: 

Would you kindly make the following correction in our written 
submittal. On the second front last page (the first paage of 
the t'vo-p>aue Conclusion) in the third parncirapth delete the 
phrase "time weighted average" and substitute the word 
"ceil ing ". 

Thank, you. 


MJit: lads 


Very truly yours, 

ft/. / l/"/) • .) r / 

f • tj . 

M. J,^wleinfold, Director 
Coiituercial Planning 
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■ sirnrnn of c. a. psuno. director op 

PROCUREMENT, STROMBERS-CARLSGH CORPORATION; 

ACCOMPANIED BE DAVID LAVALETTE., GEXEP.AL 

WJJAMICS CORPORATE iMA/YAGER 

i’i', LINO i Jud/-*#=• /i’-, v *- ~ * i 

° e Een^leraen, a y name is e.R. 

Ielino, Director of Frocu'v-r’-'Mt nr v , 

rrocu*cm,ntj of 6 c ror.be r-Carlson Coroora- 

U ° n * 100 * rtM " RMU - tochevter. Hew , #ubsi<llsry 

Caneral *«»nlc. Conation ««, ,, st . ^ 


.Missouri,. . 


l.'Uh « today I hero »y osaociet*, David a. Uvalott 

K!l ° “ °“ M “ C»cpo«io Honour for Safety a „ rl 

Ji'n v 1 r orj mo r, l j He a 11 h. 

«* 

t Z 1 CjF!: iZ*' re—P q vl -'i t' - *. -» 

u “ 1 1 13 v> wanu^actiuer and supplier of 

t«lecoc«.unira!.iona equl,,«„t. * oporat, plant, i„ Roel ,. 8ter , 

,V< J%Srl " ! te8vlUe * Vir a'"i=; stnford, Florida; Ardmora . 

Oklahomaj and Camden, Arkaivq*? w- , 

a Kansas. We employ a total of approxi¬ 
mately 6500 employees. 

Our product utill*,, »„t quantity, of wlr, 
cubic which ,0 nanufacture «tiUti« 8 polyvinyl chloride „ an 

lr t »u,<„u tii n»t«Ua!. Wo procure polyvinyl chloride in pellet 

fsrrn and manufacture the wire end cable utiiivrd 

• lc u^ij.j.xeci xn cur pro- 1 

Q'uets, and provided to our customers. 

* U ' VG bean »? =>« Polyvinyl chlorid, , up . 

pilar, that If the propoaod standard i» loosed without a tire 

phasco icpjetantatlon schedule, it will cause the dlacon- 
t.lnuanco of polyvinyl cHriU ,,., nr1 ,, r ..,, >p 
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j 11 the 0SHA Stcndard for exposure to vinyl chlofid* 
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manufacture of vinyl compounds, the effect; would bo a serious 
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| reduction or a halt in Stroir.berg-Carlson‘a wire and cable 
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Polyvinyl chloride is the only Uaown occoptaUa 
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inaulatlsu for the •..njomy a f our wire mi crtlo at this u.-fe 
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U,aU tte 8u « ,l y ar Polyvinyl chloride, an extensive search 
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j -«.s oade for substitute .icteric! and no direct substitute ooul 
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oe found. 
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Our inability to supply our customers (The Indr*- 
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SCKient Tolephona industry) «ith hire end cable and products | 
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usiniv wire and fable would a loo in turn cause a deterioration ! 
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! of the telephone communiention systems. All other manufaetur- j 
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* ra and au Ppi^vs of such equipment would be similarly effect-. i 
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e<3, * AddiV;lonal teiephonf - ^srvire world be restricted by the j 
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K.i.r. c, o/o.i.f.n;.\l.e polyvinyl chloride and repairs and main- 
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cena/re of existing by stems Would be severely limited. 
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* f>M it.o ao ripening, ;it in obvious that imposition j 
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of the starulaua as proposed without a time phaoed l«plenenta- j 
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tion schedule not only would severely impact the Jobs of the ! 
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Corporation., but would also severely impact the independent 
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• l.*>3f 

tho impact of the- potential non-avaUabU t# of polyvinyl 
chloride catena! throuehout General rj-naMcs Corporation, w e 
hove conducted a pr.1!.inary eurvey of all of our operations. 

^ Oi.lOWi* jtf G JTO CXGIfiD1O rs p . ~. 

o -- ui.umpxeo oi potential Impacts which results, 
from that survey: 

% 

(a) At cur Convair Division in San Diego, Californ; 

W * ™ nufac - u ™ *P**e vehicles. Polyvinyl chloride 

Jr.aterirls arc used extensively in this operation. Non- 

availability would necessitate a major effort to rewrite 
s.uec.Ux‘'ctionv. for alternate Materials and would further 
require extensive testing to qualify eueh materials for 
hi-h reiiatiUty usage in our space launch vehicles. 

This would stop production in those areas where the 
materials are used and would delay delivery of launch 

c.ui’icntly planner for national programs for NASn 
tho Defense Department and the communication satellites. 

(b) Our Freeman Coal Company, which operates 
88Verai r,An * s jn niiaom would bo impacted by this • 
standard duo to the potential non-aviMabilj ty of con- 
7>..yoi aelus. power cables and pipe, all yf which utilise 
polyvinyl chloride extensively, 

<e) 0,:r Boat Mvision p.t Groton, Connect In ,i 

manufactures and overhaul# nuclear powered submarines 

f “ r 6he U - S * «*»»' chloride'materials are 

Uut.fJ for ugTaCjs] purposes in this operation. 
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Non-availability would require identification and quail * 
fication for high reliability purposes of substitute 
materials, thus causing production delays, potential 
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personnel layoffs and Increased prices, 

Based upon avsilobio data, we disagree with the 
immediate imposition of a no detectable level exposure limit. 

We suggest the establishment of a time phased implementation 
schedule that; will permit the continued, availability of 

! 

polyvinyl chloride. 

j 

< 

We believe that the proposed standard can be revised • 

\ 

in such a manner as to afford adequate assurance against the 

! 

adverse effects upon the health of employees while simultan¬ 
eously permitting practicable app3.rcacion,, auc onus avoiding 

i 

substantial adversa impacts upon our economy, our national 

I 

1 

defense, our telecommunications networks and our energy j 


supplies 


Thank you. 


JUDO It HIATT: Yliank you. 


Gentlemen? 

o 

Tmr. iOWHBNCSCKERs Hr. Politic, do you have any 
figures ns for as the percentage of your products made from 


pn 1 y v iny 1 c: j ll o ri d 2 ? 


PZLIiiOi In a telephone installation, all of the ; 

♦ 

i 

intersouncetors U3e polyvinyl chloride ao an insulating 
material. Cables arc then jacketed with them also. 


I 

I 
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MR. KUCHENI3ECK23: Do you make any products that do 
not contain polyvinyl chloride? 


MR. PSLINOt Y/ire and cable products. 
Cable products? 


MR, KUCHSNBECiCER: Yea. 


MR,, PELINO: There is no, we do not at this point 


MR. KUCHENBECloiR: I would like to investigate the 


area of substitutes,. 


at all. 


MR. PiiLIIiO: Yes, sir, 

MR., KUCHEHJMSOKER: Whether you have looked into this 


MR. PELIKO: Yes, sir. 


MR. KUCRENDS0KITE: As Car as replacement for the 


polyvinyl chloride. 


ME. PELIKOx Yes, wo did. 

MR. KUCHEM3ECKEP%i Are you familiar with the replace¬ 


ment for polyvinyl chloride? 

MR, PELINO: Yes, 


We looked at teflon. 


We do not have equipment capable of handling teflon 


nianufactu ring. 


Further, teflon. It is ny understanding that teflon 


doss not have; the capability that /'VC has for coble extrusion. 

MR., KUCHEN3ECKJ2Ui Are you familiar with any uses of 

teflon aa a replacement for -- 
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' I M». PELINO: Yea, I am. 

•v j 

KtfCHEftS.iiCft£il; What are these? 

^ fiiJjIMOj These az*e uanf' 1/5 ’-i i >-»•, r , 

I wo'.u l/i ni>_,:i.'ir temperature 

4 i applications than FVC renewal 1 v 

5 : Per example, space launch 

c vehicles, would this be an eznmcle’ 

, !| 

| HHo PELiiVO; I cen*t answer that, 

| 1 be - liev * they Oc uae others., they use other jacket¬ 

s' * in^ mo torial far space launch other than PVO. 

^ |j Kili’illvWijJLCKEfl; Okay,. 

|j 

11 I I v;ould like tc direct your attention to page 2 of 

12 your testimony, 

13 | In ‘ cil ° 1;hirc - paragraph you made mention of a pro- 

K | «“*»»»* ~ Jrva ? »‘ l * of Ell it your operations. 


» 

PE UNO; Yeo 

!•«:. 

i&Gm&ESCHlSR 

ude d 

in the fiurve, 

HR. 

hAVALETTE: i 


WWffin ' S! t,e ' 10Ve thirteen divisions and with- 
In mu t-J.nLoan divisions there are o number of plants. We 

have a total employment magnitude of about 62,000 and w e do 
about $7.5 billion in business. 

this is the nature of tne scope, 

m ' KUCHEKniSCiCEK: IX; these range from the productio ■ 
of core .i. ng ior wire to v.'hat other pro ducts? 

IW * fJ£LIN0: Th - products as mentioned here, the use 
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j * .1541 3 ! 

i 

| or here belts, power cables, the use of wire for the space 
industry as well as the submarine work in Groton, Connecticut. 
MR, 1WCHENJ3SCKEH: All right. 

I 

Lid you begin your survey with sr; assumption — did 

I 

| iou begin it, for example, or: the assumption that the stand: n , 

| the presently proposed standard if promulgated as is, would 
completely cut off the supply of polyvinyl chloride. 

iiH„ LAVAxxLTTL: Yes, that was the assumption. 

We did two surveys. 

One survey was way back early in the year, what kim I 

t 

j of h&alth h osard v;e have as a resul t: of PVC exposure. That w; s j 
I one in-house. j 

j j 

t ! 

•ihere ve came out very well because the only place j 

! 

: we were actually hardline, things, fabricating, is in the j 

j S.j.o«..i)or 4ll “C*:il3on Corporation where they're insulating the j 


wires. 


However, following that, we did a survey to see wha‘ 
would bo the impact on our total business if PVC were no 
longer available to the market place,j 

M-l„ KUCKUNLLCKEH: You mentioned this is a prelim¬ 
inary survey. 

1 have two reejueato : 

*-i.TSt, could you make it available to us? 

MR, LAVALETTS* Yes, I can. 

I can present it to you when I go back to the offlc 
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Page 5 

Change "very many*" to "to our* higher management*” 


153.6 

21 


Change "median level’'* to ’'immediately, and almost*" 

1517 

6 


Change "15,” to "50. n 

1518 

22 


Change "execute a license to work" to "enlighten us 
to what" 

1519 

6 


Change "elicit" to "elucidate" 

1519 

16 


Change "doctor 1, to "director" 

1520 

3» 

> 

25 


Change "Waltons” to "Malteni" 

1520 


Change "earliCr" to "earlier*” 

1523 

14 


* .*« 

Change "increase" tc. "decrease" 

1526 

1 


Change "the same prccctsa*" to "acetylene" „ 

•* 

.1526 

C 


Add "and ova* customers" after M 

1531 

25 


Add "this” after :, in” 

1539 

17 


Add "possible tenon" after* "chloride" 

15^i 

1 


Change "bare" to "conveyor” 

1542 

15 


Change "exclusion" tc "extrusion" 

1543 

3 


Change "cart.” to "ctrton" 

15^3 

5 


Change "PVC." to "VC*" 

15^5 

• % 

/ 


Change "aeoir.tjinta" to "Associates" 

1563. 

7 


Add "if" after* ", 

1561 

20 


Change "HECKMAN 1 * to "HECKMAN" 

■ ‘jCd 

3 


Change "capacity" to "advocacy" 

1562 

7 


Change "Stanley" to "Sidney" 

1562 

9- l il 

& 

20 Change "HECHNAN:" to "HECKMAN:" 

1562 

17- 

10 

Change ''publication" to ’incorporation" 

3.562 

22 


Change "public" to 'membership" 


EZHi&iT* O- 


!/* •;J 4 

* u.'isioii for review by see 

•»'. I ?:» 

t i Academy of Sciences. 

i .v Am* tiir.s 

must tecogni/.e licit : 

■•a- etiviromii. t 

■. it!, w hich lie is concerned. 

I lie le"isi:.t a 

i must "inid amtin-t h ^isl 

ii.troh: so .vst rict 

•y that there is irsiuiichmt 


• .. iiMvnuvi* ior u.i‘clH'iai- ** 

" :r -‘ 5lj<- iv.MT.nli ;ui<l development that is so 
s-... ..i i to meet lop critical pesticide needs of the future. 

LfiK-urtion io -. any out the intent of these points, in our jmhune.it' . 
[° l ' vr \ l, y} tla ‘ iut.M‘-sr and achieve the kind of 

a * eouid niake just one commeni about a report 
o: :J i. c >ecn*tarys ('oinmission on Pesticides and ’ 
..^r‘ :,tl0n ' ll! *‘ ° E^'iinnuiental Health. Mr. .'Irak is the 


-V i.'uaU-r .11 witnesses, lncludm- tlu.se from the administration. 
'•:r 1 ! - ,s : ' l T ot( to enlist initiate the damage pesticides are 

V-l'T..!? Ikis report lias a total of 14 oilicial reeom- 

. v " :uin ‘' s!on . iki-se oflieial roeommendations are the 

... ; ur: or . Ins report. agreed to by all of the members of the Com- ". 

r::,V - ^ To ". n;| . 0, » l’ :l 4- r ' ,s 7 through 10 of the document 
.■o. t eei '.aiy s ( ».j,mission on Pesticides and Their Kelationship 
. .y:\irounvm-.,: Health. Parts 1 and 11.” 1 

V:u remainder of this volume. Mr. Chairman, page 10 through pa~c * 
'^’’committee reports. Mr. Mrak's committee lias 
. 7.cone.u.e.oii^ou rise suU-ommiftee reports. 

‘ ’ °f t * u ‘ ""-tnesses you have heard, there is a great 

ttarmn in s■ur.tuie jiuU'ineiits on many of these matters. You can 
'? / . ,r v r . - ,! ' , ‘' r, iumitfee report and suhstant iate virtually any • 
could take. Hut I would submit that it miirht lie iiri- 
u.an, nr rnnse^studyinir fh.e record and developing the legislation. 

• t. ton: oil. v the 14 specific recommendations have been 

*'. v ! .Memtu rsiiiii of the Commission. 

. ::a: vcnelmiis m\ comments. 

*' J'! 1 : ! N - 1 hank you. Mr. I.ercli and Mr. Stokes. I don’t be- 

i' ‘ J y rv :ir ‘. v ‘j-icsf ions to ask and we do appreciate your appearin'* 
i ee .Mtmmnce and giving us flic benefit of vour views. 

•Mr. Lkucii. linnkvou. 


ir. ur.s. i mink you. 

•.-tiaror Aimnx. 1 lisv/a meeting of the Pules Committee subcoin- 


• -ee at ; <• I'moK. It i.- around tin* eorncr and down the hail. So I can 
' ‘ - mmutes to 1 . at which time we will recess until 

ock. .*■< if you would proceed. Hr. Saiiiotti. 


■jyj ‘ C * rE * u -I3Er.T0 SAFFIOTTI, ASSOCIATE SCIENTIFIC 
70 " c - a - r ‘Ci::oGE;rzsis, national cancer insti- 
-.•TE. NATIONAL INSTITUTES OF HEALTH, 3ETKESDA, LID. 

T: ,r ’!’• *•? U tm>erro M.D.. ami I am asso- 

..e te.e.ci.;c d.rector ror Carcinogenesis, National Cancer Institute, 
:.t:onal Institutes of Health. ' 











I nm glad to liave the opportunity to present my testimony on the 
problem of the evaluation of carcinogenic effects of pesticide®. 

The National Cancer Institute has committed a major effort to this 
problem, beginning in 10(54, following the recommendations contained 
:n the l!>n:j report on the ' l*se of Pesticides’" prepared by the Pie?i : 
dent's Science Advisory Committee. A large hioas®av screening pto- 
gram for pesticides and other industrial chemicals was organized, 
using standardized test conditions and was conducted under contract 
at liioneties Ilesearch Laboratories. It represented the lirsf example 
of a large-scale screening program of this kind ever to be implemented. 
The results of the carcinogenesis tests were published in the donrna! 
of the National Cancer Institute [-42:1101-1114, lOG'.ij. 

A second level testing project on pesticides is now underway in the 
N’CI carcinogenesis program through several contracts. This includes 
more extensive bioassays in rats and mice. These tests are conducted 
not only to detect hazardous environmental chemicals, but also to pro¬ 
vide necessary information for the scientific evaluation of the mode of 
action of environmental carcinogens and prevoutahiliry. 

The problems of evaluating carcinogenic hazards front enviromcn- 
tal chemicals in general, and from pesticides in particular, have been 
the subject of two recent reports. 

The first report was prepared for the Surgeon General, U.S. Public 
Health Service, by an nd hoc committee on the Evaluation of Low 
Leveis of Environmental Chemical Carcinogens which was established 
at t!ie National Cancer Institute and composed of distinguished scien¬ 
tists in the field of enviromental cancer. I served as Chairman of the 
'’ommirtee. 

Publication of this report has been authorized by the Surgeon Gen¬ 
eral, and the report has been submitted for consideration to the edi¬ 
torial board of the Journal of the National Cancer Institute for 
publication in that scientific journal. 

The report discusses the major problems involved in the evaluation 
of carcinogenic risks, and therefore is directly relevant to the subject 
of the present hearings. 

If agreeable to the subcommittee, 1 will submit the complete text 
of this report for the record. 

Senator At.r.r.v. That will be accepted. 

(The report referred to follows:) 

Evaluation or Environmental Carcinogens—Retort to tiu: Surgeon General, 

rSl’HS, Ami. --.ltiTO 

(AU Hoc Committee on the Evaluation of I.ow Levels of Environmental Chemical 
Carcinogens. National Cancer Institute. BwUesda. MU.) 

Mummers or the An IIoc Committee on the Evaluation or Low Levels or 
Environmlntal Chemical Carcinogens 

fmhorto SafSoitl. Chairman. Associate Scientific Director for Carcinogenesis, 

Dtiolo: y, National Cancer Institute, Building 37. Room :tA2i. Bethes-Ia. Md. 
Hans I.. t alk. Associate Director for Laboratory Research, National Institute of 

Environmental Health Sciences-. Research Triangle Turk. N.C. 

Paul Kotin, Director. National Institute of Environmental Health Sciences. 

Research Triangle Park, N.C. 

Wiilijm Lijinsky, Professor of Biochemistry, The Eppiev Institute for R.-sca-ch 

on Cancer, University of Nebraska, College of Medicine, Omaha, Neh_ 




o 


. /- O/S 

Marvin Schnoiderni.tn, A'=ociuio Chief, Biometry Branch, National Cancer Instl- 
\Vj-t-t.j:~iti Building. Itii.im .1C 10. lfethesda. Md. ■ „ . ' 

IShubik. Director. The Mppley Institute for Research on Cancer. Univcr- 

**>i7vW Nebraska. OdU-ge of Medicine, Omaha. Neb. 

Si'it.i v Wcinhouse. Director, l'els Research Institute, Temple Lmversity, School 

OeraM^’\V..i‘an! Brotessor'o/cooa Toxicology, Massachusetts Institute of Tech- 
solo.-v. 77 Massachusetts Avenue. Cambridge. Mass. , .. o . 

<t :T Members: John A. CoojH-r. executive Secretary. Richard R. Bates. James 
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INTRODUCTION 

Establishment of this Ad Hoc Committee was requested on October 24, 10C0. 
t,v the Deputy Assistant Secretary for Health and Scientific Affairs. 

The ta«k of the Cot; • — • - to .:.w the problems relating to the evnlua- 

• ip , 0 , j.'.xv levels of environmental chemical carcinogens, to consider the seten- 
:i:i'c bases on which such evaluations can Ik? made, and to advise the Department 

• f 1 : K\Vthe implication's of such evaluations. 

The Committee, in addressing itself to the problems of environmental exposures 
to chemical agents from all sources, has considered the scientific criteria »or 

.•va-tu-tiou of carcinogenic hazards. , . , , _ 

sj. ,- T •i*eviotis recommendations on the criteria to bo used for evaluating 

• nviror.mental chemical carcinogenic hazards have been made for specific sources 
..f exposure or for specific groups of substances (e.g. food additives. i>esticides, 
•ertain occupational carcinogens). In some cases this approach has led to an 
■ineven assessment of risks from different sources and to an uneven approach to 

1'rtfvvnJjvf uiCiis urc5« , . 

' The task of this Committee covers a broader area and includes an appraisal of 
the scientific criteria for evaluation of chemical carcinogenesis hazards in the 
total environment. 

i. recommendations 

j :j fun consideration of the past anil present states of carcinogenesis imesti- 
-ation this Committee offers the following recommendations: 

~ i.a. Any snl-tance wb.ieh is shown conclusively to cause tumors in animals 
-h'.uid he considered carcinogenic and therefore a potential cancer hazard for 
.tan. Exception* should he considered only where the carcinogenic effect is 
dearly shown to result from physical, rather than chemical, induction, or where 
the route of administration is shown to bo grossly inappropriate in terms of coil* 
•vivahle liuniaii expo-ure. 

b. Dar t on carcinogenic effects in man arc only acceptable when they repre- 
-ct.t critically evaluated results of adequately conducted epidemiologic studies. 

2. No level of exposure to a chemical carcinogen should he considered toxi- 
■i.logi. ally insignificant for man. For carcinogenic agents a “safe level for man" 
•ani.i't :>e e»tabli«!icd by application of our present knowledge. The concept of 
“s-iciailv aiveptablo risk" represents a more realistic notion. 

, 5 . The statement made in l'.V.ti by the Food Protection Committee, National 
Research Council t see Appendix II' that natural or synthetic substances can be 
•nt.siderod safe without undergoing biological assay should be recognized as 
-cientifi ally unacceptable. 

-i. No chemical substance should be assumed safe for human consumption 
without proper negative lifetime biological assays ol* adequate size. I he mini¬ 
mum requirements for carcinogenesis bioassays should provide for: adequate 
number* of animats of at least two species and both sexes with adequate con¬ 
trol'. subjected f-*r tlicir lifetime to the administration of a suitable dose range, 
h.« ludii.g the highest tolerated dose, of the lest material hv routes of adminis¬ 
tration that include those by which mail is exposed. Adequate documentation of 
the te't conditions nnd pathologic standards employed are essential. 

.*>. Incidence of negative results. under the conditions of the test used, should 
considered superseded by positive findings in other tests. Evidence of posi¬ 
tive results should remain definitive, unless and until new evidence conclusively 
jitovcs that the prior results were not causally related to the exposure. 

0. The Implication of potential carcinogenicity should be drawn both from 
rests resti’.^^^^^he induction of benign tumors and those resulting in tumors 
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7. The principle of a zero tolerance fi>r carcinogenic exposures shtuld he re¬ 
tained in all areas of legislation presently covered by it and should l«e extenued 
to cover other exposures ns well. Only in the cases where contamination o. an 
en-ironmciual source l.y a carcinogen has boon proven to he unavoida. ie shorna 
exception he made to (tie principle of zero tolerance. Kxceptions should he mane 
oniv after the most extraordinary justification, including extensive documenta¬ 
tion of chemical and hioh.gieal analyses and a specific statement of the estimated 
risu lor mail, arv Al! k* ma<l»* to reduce tbt* lt'\cl or 

rontiiininatioii t«» the minimum. IVnuiiic review of the decree of contamination 
and the estimated risk should be made maadatorj. • . . , 

h. A ba.-ic distinction should be made between intentional and unintentional 

exposures. ... . 

a No sul.stanei* developed primarily for ttses involving exposure to man 
should lie allowed for wide-spread human intake without having been properly 
tested for carcinogenicity and found negative. 

I. . Any substance developed for use not primarily involving exposure in man 
' hut nevertheless resulting in such exposure, if found to lie carcinogenic, saould 

lie either prevented from entering tile environment or. if it already exists m the 
environment, progressively eliminated. 

it. A system should he established for ensuring that bioassay operations pro¬ 
viding data upon which regulatory decision* are made bo monitored so that their 
results are obtained in accordance with scientifically acceptable standards. 

10 . a unified approach to the assessment and prevention of carcinogenesis ns*s 
should he developed in the federal legislation; it should deal with ail sources of 
human oximsuro to carcinogenic hazards. . ’ 

II . clear channels should be identified for the regulatory function of diffo.ent 
Government departments and agencies in the fit-id of cancer prevention. Estab¬ 
lishment of a surveillance and information program would alert all concerned 
Government agencies to the extent and development of information on 
formation on carcinogenic hazards. 

12. An ud hoc committee of experts should be charged with the task of recom¬ 
mending uiethodos for extrapolating dose-response bloas-ay data to the low 
response region (l-lOOeO'/i to MOOUOOuoVc >• '^e low doses corn-pom..:ig 
tlie responses in tliis range are tile ones which have direct relevance to the human 
situation. 

II. BACKGROUND 

Knowledge of cancer causation by chemicals originates from clinical observa¬ 
tions. going Iiack as far as 1775 with l’ott s discovery of s„„t as the causative 
agent in chimney sweeps’ cancer. Several major classes of carcinogenic agent* 
were first discovered l.v their effects on man. Kxperimewtal annua! mode;* for the 
determination of the potential carcinogenic activity of chemicals wtre only devel¬ 
oped in the last 50 years, and most of them have been studied only tn the last 

*°Tho Effect* of carcinogens on tissues appear irrvvcrsildc. Exposure to small 
doses of a carcinogen over n in riod of time results in a summation or potentiation 
of effects. The fundamental characteristic which distinguishes the carcinogenic . 
. effect from other toxic effects is that the tissues affected do not s.vin to r< film .o 
tlieir normal condition. This summation of effects in time and t.ie long iu.erv.il 
(latent period) which passes after tumor induction before the tumor becomes 
clinically manifest demonstrate that cancer can develop in man and in animats 
long after the causative agent lias been in contact and clisapjM-ared. s 

It is. therefore, important to realize that imidn-es of earner in man .nuay 
reflect exposure of 15 or more years ago; similarly any increase of carcinogenic 
contaminants in man’s environment today will met i its cart-umgeme effect sonic 
l.i or more years from now. For this reason it is urgent that every . t 
to detect and control sources of carcinogenic contamination of .he *u\ lr«na v nt 
well before damaging effects become evident in man. similar eoncep•J;’*"’, 
to the needs for evaluation of other chrome toxieity hazards, hav.-o-initnui 
cancer remains one of the major disease problems of modern man. 

An agent which Is causally related to the occurrence of cancer in -a- or 
animals is defined as a carcinogen or oncogen. The number of 
agents includes several groups of viruses, various physical factor.-, and 1.— 

°*Viruses^*'different types are known to induce cancer Sa animals^ s .-' c ‘ 

N en t0 g|gp3c|j^* 2r jggi( 
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--“V-Zj?-”?* ■" n,an -. thc . '^onvy of certain human tumors might 

aIV ^"“rors in man an«l animals. For example 

ra,, r* i,ul U,uizius mr ° r 

“ '••'■‘VT- «'W •■‘•i'll cancer). L’xis.siire to a 

•"-‘- vk' t'li .V A W ‘'“ " llJc! - r considered as unavoidable ami. in the case 
!'• *: V V as iln ‘“f eral part of our natural environ- 

•• *V", ei HhmioK.gic and exi-erlmciital evidence indicates the existence 

‘•“vV'Vi' ToVmnc *1 . r . C ‘| l,l i 0 “ >1,1 , ! ' l, ‘‘ t "' c< ‘ s ‘ '* x l"’suro t0 radiation and earcinn- 
:: i • e,-V* l ; y V ‘^"Migsested for various forms or radiation 

; ' "v : 1, M ‘“ rCa from their application. Kvaluation of 

.a .i.m.iri.s h..s been ai>;.r»ae!ied through measurement of tlie total eumu- 

-“■ at ‘•••ri-.iiocenle radiation hazards. such as 

•*t~:^t?\v!VAw'Adled. N,: " 1 rt *^ (C '"' r: ‘ di<,ti '"* iu ura,,ium mines,, are still 

-^ L als ! 'r-n^r U m y ^i»cs pro,luce cancer in a large number of organ sites in 
".“i v'-ul* Jmm . ■ , , , ku ‘ ml1 t0 l,p caused by several individual elicmicals 

^ m hv Chemical carcinogens imve 

..- J :'V »r hum-si,.. I..v itdmiation. hy in- 

;■T,... vP- or ‘medical or accidental,. 

i <irV* 1 ‘,“ L ' r >i:c *'‘ skin rancor from 

.* ,lt . metabolism :m»l ileioxiricntion u Vl . r or t-jji. 

%£“£ r * “d or 1 > ltr "xami:irs). or the site of e Jet Urn ‘ e.g. urim.rv 

V-VsrV.-fr . . Mt0 of st 'l ,, vtive localization (e.g. bone cancer 

I'VV-.m.-, !-* , - a,,UB «>- A complex and often uneven approach to 

; f .* M > ,< ' ,nr ;‘ t0 chemical carcinogens lias develop,l over 

V‘“-J 4 -r;•?' '"V T * R ™*»* y ' i! 'v;m,s «l»t the hazard from a single chem- ' 
"p -o : : bo /’? : ’ :a[c ' 1 n,,t *•* context of the total cnvlrnm,*,11-11ex- 
-sd ’e eiie-iih'al'e^mn^!: 10 carcinogenic dose" resulting from all 

■ i f• \ni e Vh, -I• V , r i ? n «» S,, »rccs of a single or class 

1 r1,8,1 :s presently imjio.-sihle. 

prevention of cxi-outre to known carcinogenic chemicals depends largely on 

■ ' ”<' r \ ‘ l ‘ r e,!!r - v ,!1I ° the environment. Certain ehrmieal'ear- 

"••^r ocr'S ! > V,V! 1 '. U - S ’■ !r ‘ c, - Uo Ii |, ' s “ f '>'c amino acid tryptophan)‘or 

■ess;‘i' - .f’V.VturA" J,YueV nI Xi' 0 :r ' "‘•••cotoxins). Others are formed in the 
, .i.od.itts. -Many, such as ;mlynuc!ear liydroearl.ons (e- 

aw •' tv? i 81 8i, " ! ‘ t "'“‘iititouslv in our modern industrialized eu- 

V l> Wr - C :r " : “ !'" ,st *""«» “f organic combustion A class of very 
'wwl? “nrS 1 ‘.’V/'J 88 rwc . 8,t *«»■«■ th >- Vt.itrosaiuinei; include 
X! n V oti c-'- ’ -Tovm l -' '• ‘ T' cu\ironineiit from nitrites and secondary 

Mown* heel, introduced ns syn- 

... ,• ‘i i‘ U ' "."V present environment through a wide 

a«i! • rnfl” -u ■ !!' ['•“ |,r, r—: S . ,,|i!C ( ' f 8 »^e. such as food addb 

re d-ve’... mi V.Vr *'^'m'.n c-'‘rV , ;:‘V , ' rI;,K ' '"“'chold products or is-stieiiles. 

: : • .vo , 1,. !1 t carcinogens derive from products such 

• m. a n- - ot ir-| l '_.' x< li.s.u-.y for human use. In other cases chemical 

--"al~crvi• is• iV"l '" r cxi»isuro arc introduced into the 

. • ••" ic . , ‘t • , “‘ 1 c'cutually come iu emtaet with its inlialdtants• manv 

'.‘•i.'-iai’ir:l! 1 'i Al ' la "' ills recognized as carcinogens for uses involvin'" 

... . .u h..m.in i \po-urc can he identilied and effectively eliiciinted Fv” 

\XC health' hinmu' ‘ r '”; "'"'stances that involve a welU 

. , . ' ' u ,c — tcri.im chemotherapeutic drugs). I'se of such 

t^Tu-ueVf’oii^we'igVi^ihelr'risk? 1 ' ° f . . . . that their 

for """" *'“*t do nor pri- 
. 'I't* “»*"•••! 1 exposure of man. Imt which result in such en- 

t'a'.jl.i.o!rnrd : r ,!l,lt , ‘ x ':'“ s ! v '' '“““an eximsurc l.ecomes iuevitalde. 
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.'l,'.’ U r : ‘; S ./r Ur liroUuct!> u ' Uich hav * been widely spread in the environment " 

..V,, ,V r '' 1,1 " eC ' UlcUi " as recognized, tin; only possible approach to exposure 
uiue .Cr’com?^ ana -subsequently mini-. 

baianvis i.. l t.iliol , c charactnistics or abnormalities, caloric intake dietary 
factorsJ. Lnderstanduij; of tlieir sjiecific effects in man. however is’stillnut 
adequate to serve as a reliable basis for preventative action. 

Interactions among multiple factors iiave received limited attention to date 
Vi 7,“ •'7 i" L ‘ l, ; J : A '“ ,ai:,u ed instances in animal studies of strong svnergiMm 
/•h’,, 1 . ; “oa l ' a ,J c,l V«u«ils 111 com In nation with radiation, viruses or other 

chemicals, ilie epidemiological patterns of certain human cancers implicate 
combined efiects of multiple agents (e.g. inhalation of radon and radon dau-h- 
ters in uranium mines and cigarette smoking). ° 

'lhe types of cancer in man that are due. directly or indirectly to c\t-iusie 

Sconce r>, , T!“ :ht t0 l T 0i:Ut fur a la ^ Outage of the‘total 'amer 
t_). these include tumors of the skin, the respiratory, ga»troii tes--al 
and unnarj tracts, hortuoiu-deiicudeut organs (such us the breast •> v-oid 
, am * ,c hemopoietic system. During the past decade considerable 
'°en made in the detection of carcinogenic agents and the ai>ulv«i« 
of their biological effects. New approaches to the interpretation of QuaSivJ 

S , dee , !" l :‘i r T; ,eM "’ SUr,-S 1 iU, ‘ 1 ‘‘ arci,ll ’ 1 » l ‘ ,1 >c effects in man and animals are 
being developed. It is estimated, therefore, that the majority of human cancers 
are potentially preventable (2). canters 

III. ANIMAL 1II0ASSAY RESULTS AND EVALUATION OU RISKS IN MAN 

frlH, M, tler t0 e V ,lu :'f e thl ' h;lZ;ir d °f a Chemical for man. one must extrapolate ‘ 
to 1 e inb 11 •-•'tdencc. It is essential to recognize that no level of exposure 
!°A } n ,, 1 l .V'V l ‘ ,lu: '’’•bslanee, however low it may be, can lie established to be a . 
rro*The ,4r r ,‘ U ?“-. Thi ? , 0UCl, ! ,t - ^ or " ; ird in the IboU's, remans true in ' 
1 .‘ *° 111 111 the tleld of food additives, with its -anticai cer 

thiUsi is based on this principle t Federal food. Drug and Cosmetic Vet as 

amended, Sect. -iOh (c) (3) (A)). ult 

■ fur rtt:li,:i| ig £llis "antieanecr clause" were effectively simima-ized 

in iJot) by Secretary of Health. Education and Welfare Arthur S.'Fiemmin- in 

use of f i L , U "' ri " S ° n . th, ‘ sub j°'-' t ‘ ,£ ' extending tl,e clause to cover the 
use of tood colors, with the tallowing statement. 

lhe rallying l»oint against the antieanecr provision is the catch please that 
takes away the scientist’s right to exercise judgment. The issue tnu.; made 
oi v h because the clause allows the exercise of all the judgment that 
• u . aUly be ixeieised on the basis of our present knowledge. The clause j s 
grounded on the scientilic fact of life that no on . at this time can tell us how * 
to estaldish for man a safe tolerance for a (amor-producing agent. 

I util cancer research makes a breakthrough at this point, there simple is . 

a so! m l’ ' ;I T T ", 11,11 " r discretion could be exercised in tolerating" 

a .small amount of a known carcinogenic color on food additive 

arnica,’ 1 i!:'"? 1 , 1 ; 1 ,,1,t in ", ,jr , 7 !ii " al >«‘ s t'*noiiy, the opjH.sithm io inclusion of an 
' ‘'.V'r-'-ll.v ">’-t of a misunderstanding of how this provision 

''or„s. It allows the Dejsirtmeiit and its scientific .v.pic f u u discretion and 
judgment ,,, deciding whether a sub.stance has been* show,, to induce cltticer 
'V f" tbc diet of test animals, [tut once this decision is made the hurts 

lT!L'r nC T r ri e ' ,n \ U - na '“ cn ‘ is n ° rplialllp W " n "Idch discretion 
enniio.gen " determining a safe threshold dose for rhe established 

••So long as the outstanding experts in .the National Cancer .Institute and the 
tood and Drug Adiiiiiiistritu.il tell us that they do m.t know how to establish 
\ ah anj assurance at all a safe dose in man’s food for a cnncer-pruducin™ 
substance, the principle in the atitieaneer clause is sonud. * 

r . 1 '' aal /, u ‘■•mphasize the statement I made on January 20 that the Food' 
ti< <■«««« « *^ cti a * i£ ,lmv - S£ aiids. will lie enforced to prohibit the addi- 

n . 1 wV f < iT r ' 1 .‘ r, V sal,slanr, ’ s to f°°d unless a law should be pass**' direct- 

.‘|P§ Autl^Win tfli, we ^ffhe 

Even though we have this authority In the law, we urge the 
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-Ir. with the executive branch to give added assurance to the consuming public 
;.t directing the anticancer clause in the proposed color additives amendment. 
"“Arai.s. we say. however, that we believe the issue is so important that the 
Jtepreser.tativos of the people should have the opportunity of examining 
..e evidence and determining whether or not the authority should he granted." 

Tba 'dentine basis on which the Government's position was established in 
.-.•C-J 'remains valid. The progress of knowledge in carcinogenesis in the last 
1-cades has only strengthened the points made in Secretary Flemming's testi- 
,.e=y. 

TV. DETECTION OF LOW LEVELS OF CARCINOGENS IN' THE ENVIRONMENT 

To establish the presence of "low levels of carcinogen in the environment’ 
•■.wires that 1) the presence of the material in tpiestion lie recognized in the on* 

.reamer.: and ff) the material he recognized as carcinogenic. To evaluate the 
" p-'et of a chemical in the human environment, it is useful to prepare an "en- 
iror.a.er.tal profile" to retleot the distribution of this material in time ami space, 
aiiare to detect the presence of a compound implies only that the compound 
■* *Tr v tT.*. i: a: all. in c»*ncn;iralions l»i*!uvv tiio dciCi‘tal»lc limit Jby siual> licjil 
c * *;„d ui.-d These "sub-detection levels'' cannot he differentiated from "zero . 

■ -o—. the liistrihution prohie and additional information on the conditions of 
’.take in man the approximate level and extent of exposure for population seg¬ 
ments can i.e estimated. .... , . .. _ • 

In recognizing a chemical as a carcinogen, the limiting f;ictor is the .ensi - 
.vitv'ar.ii specihcitv of ilie bloussay system used. A bioassny system designed to 
tumor induction only at or above a given level under the conditions of the 
i c ; a do.'t incidence of a specific tumor type) will fail to reveal car- 
r.og-.r.icitv Wi .’.v that level. Compounds wiiose carcinogenic effects fall below 
• ec - c bio.-...av detection limits must not be considered innocuous, buck, n.au 
.ais must i'P Characterized as presenting a carcinogenic risk no greater than 

” deTl. ed bv this io.ver iimit. ... . _ 

v..- - -logv f...- the determination of chemical contamination in the environ- 
.et.t and of biological activity of carcinogens arc discussed in the toUouing 


:. Chewier.! Detection Methods 

for detection of low levels of carcinogens in the environment have in- 
'rd ii; a ecu raev am! reliability over the past several years. The lower lmii.s 
•'dried ion for different types of known carcinogenic substances are oxtremely 
in ib’e extending over -vwr;il orders of magnitude trom very sensitive methods 
.. .‘ per l.iilioti of benzol./)pyrene or aikltoxini to rather insensitive ones 

-c for aromatic aa.inesi. In principle, analytical methods sliouhl he capable of 
■••tvting eai-cinogeuic materials at any level or in any condition which. has r.le- 

.. . . ... |.\i.o*arc. For this reason, increasingly sensitive analjtu.il tub- 

a re" lVeeded. and iadee.l many have been developed over the last 10 years. 

> „ -lariz. s the ..resent state of the art in the amilytieat detenu.na- 

,',«’n’, u level.' of mivir..aiae:;.ai carcinogens i 7 > and indicates the lower limits 
j„a available today, in contrast with those of 1P.1!'. Much of the improve- 
in method. .:■>:>• is attributable to the application of gas lupud chromato- 
.rai'liic let!.unities. Within the next few years sizable additional improvements 
..... s.. 'itivitv of anal* Ileal metlio.1' are likely t>> he achieved. 

iui’s.rtaiit to consider how widely the new analytical methods can he 
•...lie,! for the detection of a given carcinogenic contaminant in different mate- 
• '.*.»* \y>-\. V -biv sensitive analvtieal method- van he devi'ed to detect a eb.eim- 
'".jo,. materials. it..-'.- same methods might he powerless in the analysis of 
.. v i; *;,. chemical f miIht SMimv materials U'.p. iliim*tliyl:n?ros.iimm» can bo 
..Te,'t.">i ia the alcoolic beverages at 1 ppb. hut in foods only at ltV-ldo pph). An 
,,,., 01 . evaluation of the sources of euviromneutal eoutamiiiation may result. De- 
, f widely applicable procedures will provide a more balanced ovaliia- 
ion of environmental contamination, 
j. Si'do<ji>-n! Detection Methods 

The carcinogenic activity of materials can only he detected by long-term bio- 
-,.,1 t e> ;s. .vt tl.e present time the chemical structure or pliysico-c.ieinical 
•rii’.-Tties of a compound do not provide a reliable basis for prediction of free- 
activ ity. Sever al s tructu re-a ctivity cor relatio ns arc va lu- 

^JlWL'.caiWW. ..JMlble SBo-oaV||of n|MB SS9 ll0n ®HI be 
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used to classify the compound as non-cnrcinoger.ic. Short-term bloassays that de¬ 
termine the effect of certain chemicals on selected biologic targets have not been 
reliable for prediction of carcinogenic activity. 

The present state of the art requires long-term bioassays in mammalian 
siveios tor the exivi isneiitai idem ideation of carcinogenic activity. Tinted 
States law requires that food additives and various other materials be tested 
in animals bv the intended route of human exposure. Similar tests have not been 

. . * .. , 1. i. .... ...... ...I V,,. »!.. 


(lusts, amt aerosols ; nine luiuriuuiioii —— uiv -.. —■*.- 

these ninterials by there routes of administration.. It would not be wise to 
wait for the results of these "experiments in man before instituting au.mal 
experimentation. .... , 

llioassuys are always performed ou a number of animals w.ucit is extremo.y 
small when compared with the millions of humans exposed to most euvironau-ntal 
carcinogens. Such studies can only detect carcinogenic effects resulting in -airly » 
high incidences. For example, an observed outcome of no tumors in a test 
group of 100 animals, as well as in 100 negative controls, only provides assur¬ 
ance, at the bit percent probability level, that the true tumor risk is uuucr 
■l.o percent. The maximum probable risk is o.io percent i: gr-ups ot le-oo as.mu.s ^ 
are used. It would require tumor-free results iu 450 animals to establish with • 
like probability that the risk is under 1 farceur t-l). 

The assessment of the carcinogenic activity c>l a chemical depends on. a 
variety of paiaiueters. Thesi- iiieimi'' not only tin- total number of tu..iers ..i 
duccd but also tlieir multiplicity, latent period, morphologic type, and ee 

of malignancy. The induction of tumors diagnosed as benign as a result or „• 
treatments has been interpreted by certain groups iu the past as not su-.em.o- 
to demonstrate a ■•carcinogenic" effect. Thi< is a uar.gerous position since .e ., 
if anv, substances are known to have produced only beuts.u ti.--.uis -‘-‘d l.o 
malignant ones when properly and repeatedly teste*.-. This has been 
out in the lteport of the Subcommittee on Carcinogenesis of the Fi>A com- 
mittce on Protocols for Sau*ty ^valuation Jo). ... , . 

The important scientific problem of detinir.g toe sensitivity o. a bicm .ay 
svstem Used for testing materials of unknown activity lias r«eived_t- ? u...s.*.as 
attention. The interpretation of both positive and negative 
dependent on such definition us well as »r. the results oota-nid in e. 

vehicle positive and colony control animals. A bioassay result 
only when accompanied by a statement of the sensitivity and speci-c.tv i . uc 
bioassay design used. An observed incidence of a given nnuor type.ni a test 
-roup has no'meaning without adequate information ou t.ie app-op-.ate con- 
uo,s Far too nine work has been don- using adequate p.Mtive controls Lack 
of tumor response in a given experimental system cannot be -n.e.pri.cd a» „ 
m—alive evidence if positive controls also yield negative results or K n posi¬ 
tive controls have been included to show that the experimental system v.^d 

** A 'hoi'lv 'ot^'kii.ivv ledge has devebqiod over the years on the ixspo.i;o of ex- 
iH-rimeiiial animals to chemical carcinogens. several committees ‘•*'-V*rs 
u the Held of eareiuoge.iesis convened by national and 

over the pa-t 15 years have formulat-d general principles foi peri ...i.a..sc .--a 
evalimtion of carcinogenesis studies in animals. The rccomu-.cr. ations p -• * 

bv these ... inive shown remarkable iinaninut.v (d.- i d -irei w utiy 

accepted in principle by the scientific community ill-lo). General roqi.i.eme-iU 
for te-tiug procedures, which have been outlined by these groups, include >pe-.- 
licatiou of criteria for the following: 

1 selection of materials to lw tested t , 

•_«. chemical and pti.vsicul characterization of the test materials. 

3. selection of appropriate animal six-cies and group size: and 
4 choice of appropriate routes and levels of administration. 

In addition. ^commendations concerning the lifetime maintenance ana path- 
oln-ieul examination of experimental animals have hecn out!.mu. J 

Twoprinciple are recognized as fundamental to the evaluation of care,no- / | , 

■ ?<f, l\ e Thc 0 mlninuim requirements for carcinogenesis l.ioas-sny >ho'.vlU include 
adequate numbers of animals of at least two species anil both stses v ith . _ 
^^quat^^itive^^ neg^^cont^^subj^^j^ for j^^^to 
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idmini'tratton l»y appropriate routes of a suitable do«e range of the test nia- • 
•'••rail, including doses considerably higher than those anticipated for ljuman 
•vpi sure. 

■*• Any substance which is shown conclusively to piroducc tumors in animals, 

• h.cu tested under these conditions, should be considered potentially carcinogenic 

■ r man. 

V. Ql'ANTI TATIVK HLI-XfloN SH IPS 

Tiie major new argument presented today against tlic "anticaucer clause** 
•* i^t* marked inervase in sensitivity of many analytical methods makes it 
■••ssihie to detect low levels of carcinogens in a broader segment of the environ- 
- iCnt ar.il tintt. tlierefore, the immediate enforcement of regulations rc-puring 

; zero tideranee ..ones int.re di.'licuit. in some instances impossible. 

Xv"- and very [intent chisses of ciietuicai carcinogens, such as afiatnxin and 
.itroian.ir.es, iiave bc-cti detectisi in the environment. Striking examples of 
•Herniation in cancer induction have been rejmrted in exiri 111 entgii animal 

■ st.s arid ;:i epidemiologic observations. Uioassavs have revealed tlie carcino- 
•t.tciti of such widespread envirotiiueutal chemicals as b>I)T and cyclamate, 

• wni' i. a large majority of the American population lias been exposed. 

In contrast to the .inaiytioal methods. bbiastay methods have remained tools 
f low senitivity. capable only of detecting tint liighcst [leaks oi carcinogenic 
.tivtty The factor which limits bioassay sensitivity is usually the small number 
t test an.mats used. If the bioassa.v design has a low probability id detecting 
irciaogeuic etfocts produced !>y hazards at levels comparable to those present 
n environmental samples, thou tests at such levels are wastes of time, eilort 
ad money. The need to test dose levels higher than those found in the cuviron- 
ent i> thus founded. Some substances, on the other hand, are |«>tent carcino- 
eas :r. animal test systems at levels not currently detectable in the environment. 

'a • xampie is provided by the recent evidence on atlatoxiu. Its lowest analytical-: 

~ detectable level is 1 ppb. tine hundred percent tumor incidence was produced 
i rats- by a dose as low as 1." pjib. in the diet. K\j>eriiucnts now under way 
: that atlatoxiu. when fed to rats at the lowest iletectalde level (] ppb), 

- >r:i 1 eareinogeiiie i IH i. It has already been demonstrated to be carcinogenic at 
ppb in the trout. These data indicate that atlatoxiu may be present in food at 
adcttvtablp levels and still tie capable of producing cancer incidences so high 
< to be detectable in tests involving relatively small numbers of experimental 
ttic.als. 

It is impossible to establish any absolutely safe level of exposure to a carcino- 

• n for man. The concept of "toxieologieaily insieiiilieant'* levels (as advanced 
T :!;e Kood Protection Committee of the XAS/XHC in 1000; see Appendix II). 

: dubious merit in any life science, has absolutely m> validity in the field of 
ireii.oger.esis. Society must lie willing to accept some finite risk as the price of 
-ir.g any carciaog.-uic material in whatever quantity. The liest that science 
■n do is to estimate the npj<T probable limit of that risk. For this reason, the 
ncept of "safe level for man", as applied to carcinogenic agents, should be 

. placed by that of a "socially acceptable level of risk". 

While science can provide ipiantitative information regarding maximum risk 
vcls. tile tr.sk ultimately selecting socially acceptable levels of human risk 
sts with society and its political leaders. The evaluation of the balance of lione¬ 
ts and ri-ks. r>*]uircd for such a decision bv society, should not be the result of 
''informed giii-.-swork but should be reached on the basis of complete and ivrti- 
•ent data, social as well as scientific. It is necessary, therefore, to define the 
“■ x'er.t in the processes of interpreting animal response data (Appendix III) 
ad subsequently extrapolating them to man tApis-ndix IV). The principle of 
ero tolerance should be apjdied in all but the most extraordinary of cases. 

vi. cosci.rstox 

Modern society has been extremely fortunate—given the technical limits on 
.election of carcinogenic effects—that at least some environmental carcinogens 
•av-> been identified. So-called .negative data, obtained in bioassa.vs often in- 
upalde of detecting effects below the 10 percent level, are grossly inadequate 
■> give assurance of safety for man. Information on about 2..T00 cnuiimunds 
estf.b for carcinogenic activity lip through 100(1 has been compiled and pub- 
•tdAl'i. Mm !:|MitrrMMoiv(Mk( oJHMnvirMMital M*g|- 
.n^^Wita sincffrnfi wiUTU^^ibUsiW^ffioriI.Wns est(mured 

‘n, data on X'M previously uuevaluated chemicals will he Included lu the 





forthcoming volume. It is SITU, then, (lint about G.O-X> chemicals arc documented 
ns having undergone carcinogenesis bioassay to date. Many of the referenced 
tests, however, were inadequate according to presently recommended standards. 

If il.is nation wishes to identify a large segment of existing and potential 
carcinogenic hazards, it must institute a comprehensive program involving a 
concert of acu ities. Scientific and technical plans for the development of method* 
ological standards should be provided by cxjierienced agencies in collaboration 
with qualified advisors. It is essential that the objectivity of these advisors not 
be damaged by any conflicting interests. 

Itesourcps needed for the extensive liioassay screening of environmental 
chemicals will be considerable. In addition to the myriad of .substances pres¬ 
ently in the environment, several thousand new compounds are introduced each 
year. I'p to - 0,000 materials should be tested for carcinogenicity as a tir-t screen¬ 
ing of the environment. Testing 20.000 compounds by hioa-say would cost about 
$1 billion. This estimate would increase accordingly for the more extensive 
testing required in less superlieinl evaluation. Vet even were such funds avail¬ 
able today, they could not nearly he spent effectively. Rioas-ny laboratory and 
professional resources are just not available in Quantities capable of supporting 
a huge ipsting program. A great deal of "tooling up" is prerequisite to any such 
expanded level of effort. 

Because the latent period in human carcinogenesis is so long, epidemiologic' 
evidence develops only over periods of I" to '20 year*. Timely divisions to exclude v 
materials from uses involving exposure to man. tber«-;'oFe. n.ust to bu-«d solely on 
adequately conducted animal bioassays. Retrospective human evidence of risk 
must not be allowed to show itself before controlling action is taken. Chemicals 
should be subjected to scientific scrutiny rather than given individual "rights"; 
they must lie considered potentially guilty unless and until proven innocent. 
Valid evidence must come from biological assays; every bioa-say report should 
include a statement of its limits of sensitivity. Experimental design should 
provide for reproducibility of test results. Since the l ioas-ay plays such a key 
role in a total carcinogen control scheme, more effort must be devoted to setting 
standards for both the performance of tests and the interpretation of results. 
Only given good liioassay data can science possibly provide sound information 
to those who are charged with making social decisions regarding the accept¬ 
ability of carcinogenesis risk levels. 

An effective program to protect man from the mass of environmental cancer 
hazards is within reach. Xo more time should be allowed to pass before the 
recommendations set forth in this report are applied to reality. 

Appendix I —Chemical Detection Methods: Anat.ttic.il Procedures and 

Their Sensitivity 

A review of those methods has recently been published by the International 
Union Against Cancer (f). A brief summary follows. 

i. polynuclear compounds 

.-Iren o/ concern. —Carcinogenic materials falling into this general class are. 
at least potentially, produced under all circumstance- where pyrolysis of organic 
substances occurs. Many iuciu!kts of this chemical group are carcinogenic. 
Analytical methods provide separation and de'eraiination of henza tot pyrene. 
dihcnz(a./i)anthracene and dihetizin.7i (acridine ami other compounds commonly 
found together in combustion products (tars. soot-, petroleum derivatives, etc.!. 

Analytical nicthinlt. —Acceptable analytical methods must be capable of sepa¬ 
rating and measuring at least the specific materials mentioned above. At present 
the methods which appear most effective depend on absorption, fluorescence 
spectrometry, mass spectrometry, or gas-liquid chromatography for quantifica¬ 
tion and one of several chromatographic techniques for separation. —1 

Sruxitiritii. —The minimum concentration of polynuclear compounds which 
may be determined by present methods is approximately 1 part of an individual 
compound per billion (li>50 sensitivity approximately IOO pph.). 
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Arr-i of concern. —Tin* chlorinated hydrocarbons have been .mil still are ex- 
3 -iveIy used as industrial solvents ami reactive intermt'iliatos. Carbon tetra- 
e'ri le is a well-known liver toNin and is suspected of heiug a carcinogen. Dar- 
g the past dc'-ade. other chlorinated liyilroearlions have been widely used as 
r.-istetn pesticides and general exposure of man has occurred. DDT, DDD. 
drir.. dicldrin and lieptar'nlor have been reported as carcinogenic in animals. 
Anntyticnl »/i.f/i <«/*.— Current methods are based on extraction and eondens.v 
oji foilowed by separation and quautitieation by gas chromatography. 

Semiticit ;:.—The advent of electron capture detectors has made methods of 
•.a’ysis for this class of compounds extremely sensitive. Current minimum levels 
: detection are about <>.! ppb t T.t.jb sensitivity approximately 10 ppb). 

it*. AROMATIC A MINUS AND CItKM ICAI.I.V Rtl.ATKD COM TOVNOS 

Aren , -f n-nrrrii. —l*or purposes of this discussion the “aromatic amine’ are 
asiilered to ineittde not only tlie substituted aromatic amines but also those 
a.pounds (nitro-. azo-. or hydroxylan.ine compounds) capable of being cou¬ 
rt. l it;to aromatic amities by metabolic processes. Occupational exposure and 
r posure through tlie air. foocistutfs, plasties, and drinking water pose threats 
: curctnreenie hazards for humans. One must also consider the contribution to 
» carcinogenic load of endogenous aromatic amines such as certain tryptophan 

•'taboi'.ic s. 

Annint-ral :nrt>.oih .—General methods for the determination of “total aro- 
...tic amines ' are of little value because of the wide variation in carcinogenicity 
•tween members of the class. F.stimation of specific substances is generally 
Tooted by their conversion to primary aromatic amines and then to azo dyes by 
azotization and coupling: the azo dyes are separated clirnmatographically and 
•rimatc 1 color imetricaily. 

.s'.-i: iHiiit’i. —Meth-.ds for detection of members of this general class vary 
rheir ensitivity due to the diverse properties of the compounds included. 
.... com,s uitis are easily estimated at sensitivities on the order of 1(V100 ppb, 
bile aromatic amines and hydroxylnmine can be estimated with precision only 
• levels of about 1 I'pm (10-*!) sensitivity about the same). 


IV. N-NITROSO COMTOP-NDS 

tree o/ concern.—During recent years many members of this class of ohctni- 
1s i nitre-amines ntid nitres.in.ides i have been recognized as highly potent 
reiv.cg.-!i< capable of inducing cancer in a variety of organ sites. There is a 
■wing concern that these materials may represent significant cancer hazards 
■ man. These compounds first came to our attention as a result of their uliliza- 
•n as industrial solvents and chemical intermediate, but they may be widely 
sirihuted at low levels in a variety of natural products. It is suspected that 
or may even be formed by the interaction of natural products in the organism 
• during food preparation. 

Ar.ni\-:-cnl met), n<I.«.—Methods in current use depend on tlio extraction of these 
distances from a variety of starting materials and cleanup of the extract by 
:ri‘u;s chromatographic techniques followed by quantification of the individual 
■mpounds bv gas-liquid chromatography. Specific methods hare only been de- 
b'ped for a few individual members of tin; class. No satisfactory methods for 
. o measurement of nonvolatile r.itrosn compounds have yet been developed. 

>'« niitiiit’i. —Minimiitn detectable levels for the individual compounds are at 
escii; about 100 ppb (10o0 sensitivity = relatively insensitive colorimetric or 
largra;.hie pr<>cedures). 

• V. JlF t.ATOXIXS 

Acre of concern. —Human exposure to the af.atoxins occurs principally by way 
contaminated foods. It is now clear that such contamination can occur in 
-entially any food commodity, when harvest, storage, or transport conditions 
rmit the growth of specific spoilage molds. 

incl'iticnl method *,—Currently used methods involve extraction and cleanup 
'.lowed by identification of the compounds on thin layer chromatograms viewed 
•.d<r long wave ultraviolet light. 
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Sensitivity. —Although problems ore associated with all of the presently avail¬ 
able techniques, detection is possible at the level of 1 ppb (10C0 sensitivity=prob-' 
lent was unrecognized). 

VI. INORGANIC SUBSTANCES 

Aren nf concern. —A number of inorganic substances of common occurrence in 
the environment have been reported in ho past to be carcinogenic in man or 
certain animal species. They include compounds containing the following ele¬ 
ments: arsenic, beryllium, cadmium, chromium, col-alt, lead, nickel, silver, 
titanium. 

• Analytical methods. —Analysis of the metals is performed today by atomic 
absorption spectroscopy after apropriate extraction and concentration procedures. 

Sensitivity. —The lower limits of detection for the metals listed are on the 
order of 1 ppb (lQfiO sensitivity=about 10 ppb). 

, VII. ASBESTOS 

Area nf concern. —This substance is a fibrous particulate material produced in 
vast amounts for many industrial uses and recently found to be a widespread air 
pollutant. Major monitoring needs concern its presence in the general atmosphere 
and as an industrial dust. 

Analytic of methods. —Although sensitive methods are available for the detec¬ 
tion of tin- elemental components of this substance, r.o specific chemical methods 
for identification of asbestos itself are available. Its estimation is still based on 
microscopic identification and count of asbestos particles in measured samples. 

Sensitivity. —Extremely low and little improvcdsir.ee 103d. 

VIII. OTHERS 

A number of ether carcinogens, belonging to a wide variety of chemical classes, 
need to be analyze 1 with specific methods. Their enumeration exceeds the limits 
of the present discussion. It is also necessary to improve the detection of materials 
which are recognized as potential sources of carcim-gclis and for which no ade¬ 
quate analytical methods are presently available (e.g. secondary amines and 
nitrites, which may interact to form nitrosamincs). 


Appendix II —Comments on 10 fit) Report or the Food Protection Committee 

Tuts Committee has examined a report entitled "Guidelines for Estimating 
Toxic"logieal!y Insignificant Levels of Chemicals ia Food" published in If fib by 
tlie Food Protection Committee—Food and Nutrition Hoard of the National 
Academy of Science.-—National Research Council. It records its strong objections 
to the principles expressed in that roj->ri. which states that natural or synthetic 
substances can be considered safe without experimental support under certa.n 
vaguely-stated conditions. 

The Food Protection Committee Report assumes that . . a level of insignifi¬ 
cance may lie determined if: (1) There are available adequate scientific studies 
that estaldisli safe levels of similar magnitude for at least two analogous sub¬ 
stances. (•_’) The acute or subacute toxicity of the new substance and two analo¬ 
gous substances is of the same nature anil degree." For "Chemicals in Commer¬ 
cial Production" it recommends that: "If a chemical has been in commercial pro¬ 
duction for a substantial period, e.g. .*• years or more, without evidence of toxi¬ 
cological hazard incident to its production or u.-c. if it is not a heavy metal or a 
compound of a heavy metal, ami if it is not intended for use because of its bio¬ 
logical activity, it is consistent with sound toxicological judgment to conclude 
that a level of 0.1 ppm of the chemical in the diet of man is lexicologically iastg- 
iulieant.” ... 

To assume (a) that a ."-year period of use has any meaning for the evaluation 
of chronic toxicity in man, (b) that any chemical may !>e considered safe simply 
because two "analogous substances" are "safe", and (c) that acute or subacute 
toxicitv are reliable guidelines for evaluating long-term toxicity is to display a 
lack of understanding and appreciation of factors involved in chronic toxicity, 
particularly of the irreversible and delayed toxic effects which occur ia carcino¬ 
genesis. _ _ . . 
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The line connecting the (0.0) point with the (d. .03) point tas 

S lope=.03/d 

and the equation of the line is: 

Response* (Dose) (.03/d) 

If we wish to determine some dose fe- rh.> \T>n\ v ,. 

to yield a response of not more than 1-1Q-we wo u W write ! predicted 

Dosc=(l-10-*)(d/.03)=3.3-10- , d) 

ARD 

Worl<i 1,12 towards an .Mil) this way has several co-sentences- 

same' ^Si Vu*■ <■' with the 

limit. Thus, :f there were 200 anim-iU in L,.), 1 re--nee toe upper contldence 
confidence limit would he abort h-ilwi , contrast croup, the upper :>.V} 
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this experiment. ,tc as k>*h as Shat determined from 

The procedure outlined has the vi-tue i,„,i. 
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■?. (Tabulated Itesponse in Animals Corresponding to n Dose Equal to Ex- 
■st.rc in Man—Obtained by calculation from Items 3 and 7. This provides tin* 
for the extrapolation from the response in animals to that ia man in 
t-p? t.> and 10. 

0. t-oiected "Safety Factors” for the Extrapolation of Effects from Animals 
. Man—This selection is of necessity an arbitrary one. hut it must he based 
: informed judgment. It is severely limited by our lack of specific information 
- effects in man. and sliotlld be made so as to avoid underestimating the 
-k. The choice of a safety factor of 1'KJ. frequently applied in cases of re- 
rsiide toxicity, is inadequate to cover the complex assessment of carcinogenic 
,-ks ia man. A factor should he applied for at least each of the following 
.rameters: species susceptibility, interaction and potentiation effects, correc- 
a for animal size or body weight. 

1". <'aleu’.atcd l'ro.iectod Ineidettce in Man—Olitained by calculation from 
'•■•ms It. >. ar.d t*. i.e.. by taking the level of exposure in man. calculating the 
s.or incidence that this level of exposure would produce in the animal, and 
ui.ipij inn it by tic* total selected "safety factor**. 

11. Social Selection of •’Acceptable" Disk for Man—This arbitrary selection 
a determining element in the process of decision, it must be based on the 
->st extensive information available on the consequences of accepting a gi\eu 
*k and the projected ••henctits" that woubl result. 

12 . (a i r>etcr:r.ination of the Maximum I.evels in the Environment and Extent 
: Exposure in Man Compatible with .Socially "Acceptable" Disks—Compare 
ams 'lo am! 11: if projected incidence in man is greater than acceptable risk, 
•termine what level ..£ expect re in man tltem 3) would give an incidence in 
m i !t**m I'li e-jual t'» or bowr than the acceptable risk litem 11). Exposure 
r. be reduced by changes in the environmental levels and distribution, or by 
•ducing the number of people exposed. 

13 . Implementation of Corrective Measures, or Acceptance of Projected Disks— 
••uibuimutation of corrective measc.res ni*eessary to reduce tla* projected tisk 

.: soviallv acceptable l.-vel may he extremely difficult. In such cases, the 
»tear * f tie* risk sl*.«odd be clearly stated and a continuing effort developed 
•wards control of the problem. 

'.oui.r'! no. given a proposal to introiute a chemical into ttik ENVIRON¬ 
MENT. ESTIMATE THE MAXI MV" M EXrOsl'KK LEVEL >OH MAN COM 1‘ATI RLE WITH 
A SOCIALLY ••ACCEITAHLE" RISK 

Tiie inputs and estimates required for this problem are represented in Figure 
The same dctinithvr.s used for l'robicm 1 apply. Two different calculations 
re involved, those in steps 1-1.1'!.and l'-‘tbl. , 

’■5 Calculated Duse in Animals Corresponding to a Itespouse Equal to the 
Aiveprahlc" Kisk for Man— Obtained by calculation from items . and 11. 
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I. j a, tin: information on tlu* sensitivity of analytical methods and on the 
Men’ of environmental distribution and of ex;>osure in man (Items 1. 2, and .{). 

Factnal information on the limits of the biological determination of ear- 
iiojenicity, re;ire'ented bv the sensitivity of bioassay methods, the significance 
vcl» of tiie re'iilts obtained, and tlie dose-response data (Item -1. •"*). 

Inieitinentalion of the criteria and procedures ttsed for tin; selection of the 
rbitrarv factors used in the evaluation process. These factors include the 
•lection" of a socially "acceptable" risk, of a proeedure for dose-res|Hinse extrap- 
..itions in tlie animal model and of "safety factors” for the extraixdntion from 
litnai to man < Items li. !>. ill. 

Only in the case of substances for which we have extensive analytical en- 
iroanienta! data and extensive hioassav result- (probably ineludim; a dnsc- 
—ponse study of acceptable quality i can we attempt tlie exercise of estimatir.^ 
•me do-e eorre-pondiuc to an •"acceptable" risk for man. This can only lie 
•ne bv dearly statins the justification far each of the arbitrary extrapolation 
•.vtors chosen*. The selections will lie justified only if they represent an upper 
::tit of risk acceptance, that is, if they assure us that tlie risk in man is not 
oieresf'.mated. 
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<1> Sduii.ik p. Cinysoti HIS. Terraeini li: Tlie Quantification of Environ- 
.etital Caretuo-jens. I ICC Tedmical l’cpnrt Series, Volume 1- Geneve, Switzer- 
aid. r.raillard K. ltiTl.i. 33 p. 

i >) !{.•;ort ..f a Wllu KXpert Committee: Prevention of cancer. Wld 111th 
•rj: Tech!! Kep Scr 2W:1-.13. Ib04 

i »T F’entimr AS: Statement of Arthur S Fleming. Secretary, DHKW. In 
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ri*iiio^«*!ii*>i'*; Report on eamvr testit 


•toroi f.»r Safety Kvnlnation: Pane! on 
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tditiws ami contaminants to foodstuffs. Ada I n Int Cancer 1.1:1 •'.)-*03. 1D3J 
i7) Fifth Report of the Join! FAR. WI1C» Kxperf Comniittt*c on Food Addi- 
,\vs: Kv.ilr.afion of carcinogenic hazards of f»wul additive*. Wld Illth Org 
dhr. Rep Ser 330 :l-33. lhdl 

(s i Fo.mI Rrotoetjon Committee. Food and Nutrition Hoard: Problems in the 
'.valuation of C.iriiiiogenir Hazard from Fm* of Food Ad»li 1 1ves. Washington 
•i\ National Aeauemy ..f Sciences—National Research Council Puhl No 740. 
14 p: Cm;* er Ur* 31 :43'.‘—ltMil 

i ft i Rereti'oliim I: (‘iin'iii**« ,, Jiii*ity Testing. 1 IC( Technical Report Series, 
..Riliie 3. < leneve. Swit/.erlaml. lie Hiirselt H. l'jd!* Till p 

*lo, Techuieal Panel on Car« inogoiiesis: Carcinogenicity of pesticides. In 
:..j„,rt *»f the Secretary‘s Commission *»u Pesticides ami lhelr Relationship^to 
:nviron:m !ital Health.Washington IK\ FS tou t Print Ollice. pp 4ol>-u0d 

i//i SiiuhiU P. Sin* J: Chemical carcinogenesis as a ehronie toxicity test: 

\ Review. (*ai:cer Res 1*1 :**.'**-" I'J. P.C.d 

»JJ) Cl.iys.in 1»R: Chemical Carcinogenesis. Boston. Massachusetts. Little 
’.Town and Company. P.M'»3. 407 p 

« /.;» 11 neper W‘C. Conway W*l>: Chemical Carcinogenesis and Cancels. Spring- 
••Id. Illinois. Thomas CC. liH#4. *41 t» 

i/;> Weishurger. HI. WYisl.urgcr KK: Tests for chemical carein- /ens. In 
letho.N in Cancer Research. Volume 1 (Ruscli II. nl). New York, New ^orlc, 

Vea.lemic Press lue. P.HIT. j.p :i07-3s7 ' . , T , 

«i.7» Arcos .](;. Argus MR. Wolf (>: Testing priKvdarcs. In Chemical Imluc- 
..f f.in.vr. Volume 1 t Arvos .1G. Arjas .MG, Wolf G. «UO. Now > ork. 
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I'S Govt Print Office. Iflfil, Okfl p; Shubik 1\ Hartwell. .TI.: Supplement 1 to the 
above. Washington DC. IIS (!uvt Print Oifire. ltioT. 3>s p: Peters J: Supple¬ 
ment - to the above. Washington LH'. T’S Govt Print Office, lOUfi, q.” p. 

Dr. S.utiotti. Tlie second report I mentioned is concerned more 
specifically with the ‘•Carcinogenicity of Pesticides." It is the report 
of the Technical Panel on Carcinogenesis of the IIEW Secretary's 
Commission on Pesticides and Their Relationship to Environmental' 
Health (i'll, j, pp. -1 jh-aOG of the Commission's report), which has heen 
quoted previously in these hearings. It is the report prepared by the 
experts that tlie Commission appointed as qualified to evaluate the 
problem of carcinogenicity. The XC'I scientific stall actively partici¬ 
pated in the discussions and the extensive review work of that Panel, 
and I will quote several statements from that Panel's report, which I 
think summarizes what is involved in this issue. 

The Tochilira 1 Panel on Carcinogenesis lias reached the following positions: 

1. Tile presence of carcinogenic substances (of both synthetic and natural 
origin) in food might be a significant factor ia the occurrence'of what is com¬ 
monly referred to as “spontaneous" cancer ia mnu and animals. Thus, an impor¬ 
tant object in cancer prevention is the elimination, or reduction to a minimum 
achievable level, of all substances in the diet of man proven to be carcinogenic 
in either man or animal. 

2. Since the effects of carcinogens on target tissues leading to tumor formation 
appear irreversible, with nccuipulatiou of effects over extended period- of expo¬ 
sure, the reduction of exposure to carcinogenic substances to the lowest practi¬ 
cable level may be one of the most effective measures towards i-niavr prevention. 

3. Many different factors may influence dose-ro-is n-e in carcinogenesis in man 
and animals. Their complexity is such that no assuredly safe level for carcinogens 
in human food van be determined from experimental finding* at the present time. 

INTERPRET AT IOX OF T1IE RESULTS AND V AUDIT V OF ANIMAL TESTS 

“Interpretation of results of bioassays on a test material includes considera¬ 
tion of the accuracy and significance of the experimental studies, i.e., -:-ri- 
meutal design, details of information on test materials, do-age, route of dn- 

istration, metabolism, excretion and retention, controls (positive and ne- .,.ve), 
experimental animals and methods, survival, description and time of appearance 
of toxic and pathologic effects, number, :yi<o, and individual distribution of 
tumors. 

Extrapolation from animal data to mar..—The evaluation of carcinogenic 
hazards for man is based on a jin' ment of all available information: on bicas- 
say. on toxicologic, metabolic ,.nd pharmacologic studies, on the extent and 
route of exposure of man. and on epidemiob.gic studies. Each compound must be 
evaluated individually on the basis of all data on its use and effects. Including 
whether residues may occur as a result of use of the particular compound, the 
nature of its betabolites in man. the storage or retention and excretion, etc. 
The position of this Panel is that the different ipmlitativc and ipiantitativo re¬ 
sponses of various animal species, including man. to carcinogens make meaning¬ 
ful extrapolation from “no-efl'ect" levels in dose-response studies in animals to 
man currently impossible. 

In brief .i iiiiiiuurim: il) l-’ood additives and contaminants should only be jvr- 
mitted if evidence Is provided of no carcinogenic effect after adequate long-term 
bioassays. The minimum requirements for -such bioassays should include: Ade¬ 
quate numbers of animals of at least two species ami both sexes with adequate 
positive and negative controls, subjected for their lifetime to the feeding of a 
suitable dose range of the test material, including doses considerably higher 
than would be present in food: (2) any substance which Is shown conclusively 
to cause cancers in animals, when tested under these conditions, should !<• con¬ 
sidered potentially carcinogenic for mar* and therefore not innocuous for human 
consumption. Tests which yield benign tumors will nevertheless rai»e the level 
of suspicion. 
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Could you explain -- well, could you tell ne if : 

all the data that you presented here came i rom a particular ; 

record that wc3 part of the workmen’s compensation? ; 

i 

) 

MR. COTTIME: Yes, indeed, and that record will be 

I 

Exhibit 1. ( 

This is 3 particular summary of that particular 

case and the actions that ’wore taken to It. 

MR,. KUCKEN3ECKER: Thank you. 

I MR, KLINE: Do you have any information 03 to whothe 


! it would be technically feasible for PVC industry to need and 
! know the detectable level by October oi this year? 

MR. COTTINE: We have conducted no surveys, Mr. 

i 

| Kline. \ 

We make no representation based on this survey, 

! 

I Wf will submit during the course of our p 03 t-hearln- 

i 

submissi\n an analysis, what we have incorporated in this 

i! , f , 

il hearing, but at this point .1 can't express any opinion except j 

f - j 

j| to say the technological feasibility is certainly the burden 

which industry must meet with respect to its proof here. 

MR., KLINE: Are you opposed to this concept, to the 
! principle that -- in terms of technical feasibility, pernspa 
stages might be a possibility? 

I MR. COTTINE: I certainly would like to assess that 

j 

« I concrete frame. Certainly that might be an alternative that 


i> 1 


would be necessary, I 


1563 
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divide up among the various Nadar groups of ?ublic ^itizona. 

As far as the membership listings, they donate money 
to that group* 

1 --’‘ink/ I will check on this, but there may not 
be a membership list as such. 

Ml?., CGTTIN2: We con clarify that, yea. 

•••si. IiKCHMAM: Whatever you have, a donation list or 
anything li,-;c that will be fine* 

Nov/, with respect to your own expertise, is either :? 
you trained :;u chemistry or biochemistry or any of the allied 


U j sciences? 

i 

» 

’u ! 


i'*v>„ ViH.t'JKOi I have a bscholor's degree, bachelor of 
science deg roe :in ecology from Connecticut College. 

1 nave worked for the U- 3., Vublic Health Service i/ 


1 

j 


j Boston investigating 

i 

l 

16 

| in public 

health from 

f 

\ 

1/ 

! Health* 


> 

a 

* 

{ 

iS 


Kfi, USCHKAN 

•/ 

i 

19 

bicehernia 

t? 

V 

1 

“ 


M3* HSIOKO: 


hli, ilaCHMAN: But you are not an epidemiologist or 


H1UCK0: No, but I have had training in opidf-mi 


^ j f ' v * !>f HcC'lMAJJ; Hus tan health Research Group done onv 

w j studies o; its own relative to the toxlologlcal questions in- 
;! volved hero' - 

t 

1 • 

rtf- i ' 

MR., COTTXHF : No* 









.../-.Vi 


I'e should indicate that w? have cenduelv*d r.o te;h- 


niCi?lc ; ;i':?l survey r.cr have vr dor.? any independent reses.-vh j 
for 1 deni clerical survey^/ 


We nro submitting material whicli is available* laoiitl' 


in the op?.*) litis-reture which we believe it will be of assistan p 


;o the Secretary in finally setting the standards. 


» 

fw.icnii those ere two ; ‘eles which have cope a red on i 


sn^iosnrrcr.u and one of those appears in JAMA, and the other 


MR„ HECKMAN; Do you have any other data or records 


that you have available to you in Health Research Group, that 


|{ fleers on this problem; that has not been submitted? 


MR. COTTINE: The only records that I have that was 


Lnadvox taut l.v omitted from tills collection here is simply 


i 

survey of the OS HA ins pec tier* a prior to May 10, 197 3 > that w&? 1 


'i Vreedoir, of Information Act request and was the subject 


field information nieno. 


We would be willing to submit for the ecord tho: 


Letters, they simply indicate whether a particular site was 


inspector! by OS HA. 


I| hr, HBCHMAII: Have you e or been to a polyvinyl 


chloride resin plant or vinyl chloride monomer pJarit? 


MB. COTrilhl; Wo, I have not. 


MS. HRlCKOs Ko. 


u i 


MR. K10 MAN: Neither one of you? 


X 


U 


» * 


p, * 

vV 



• * 
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MS. J1RXC.K0: No. 


2 | HKCKMAW: Iteve you had occasion to view the 

3 <oJa and Maitool data in detail and analyse the name? 

1 Mo u Hill CKO; I waa at the nearing on February lpth 

6 1 in WhiCh thQ ds “ a w«3 presented and also the .voting 

6 | Sew York in which the Maltcnl data va» presented, and indeed 
t | the Viola data. 

& J you h3Ve ® eKa<s th «* other people, I have not seen 

y j slide3 of the Maiton! dots. 

10 j m ' Have you ever had occasion to go into 

iJ j the question of what io technologically feasible In the way oi 

* j 1WprOVemc,,t5 1,1 an * of vinyl chloride or polyvinyl chloric 
!> * u n ?. ting plants? 

ii 

jj ,/iR ’ C0T ' iIi] * ; - No, we have not conducted any survey. 

'I llR ' : ,jfou hnVG any expertise in the natters 


Jj 

j M | of vaXv »° a,Ki P»«W»‘C. things of that sort, that apparently 
J 17 j lefeds t0 l08!<a 6e thot Elves the people difficulty? 
j 10 ,K - CVfTWE: Whatever voluntary expertise ws have 

j 19 rono on In the past, we have not had the opportunity with 

v 20 respect to the standards". l/i , 

t i / 


!)Rv HliOHMAW: Did 1 understand your testimony corret 


I an not clear as to whether you are testifying in 
favor of the standard or in opposition to it, 

• Ids vOTTIKi, ; On page -4, it makes it qu.lts clear th 
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million limitation. That 1 think is critical. 

There is a difference in our proposal, 

Mil, 11EC11MAN: Are you in favor of shutting down the 
polyvinyl chloride industry if your prerequisites cannot be 
met? 


MR. COTTIMJ'i: Certainly v/e are not in favor of clor 
ing dov/n the industry. But That really has no bearing on th<-. 
representations v/e have mace here. That is the Secretary's 
determination to he made on the basis of the statutory charge 
That is that no employee will suffer impairment of his health 
& DECUMAN: From your point of view, the question 
of technological feasibility is not a factor in this case? 


MR.. COTTIUr.: Quite clearly it is.. There is no 

question about that. 

Uo don't disagree with the interpretation of the 
D.C. Circuit that said it was a relevant criteria. It is 
one, though, that fine Secretary will have to make a determine 
tica on, with respect to the record that he has, as v/c have 
suggested we will submit our analysis to the extent chat our 
expertise permits it. 

But technological feasibility is a relevant 
criteria, Economic feasibility, as v/e have suggested, is not 
one that v/e consider under the D.C. Circuit decision. 

MR, IlECWMAN: Your position is that it is appro¬ 
priate for 0. r ;i!/\ to consider what is technologically feasible 


« t* M.*- 
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\ >e 
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l 20 

I 


El 22 I 


1 and adopt standards in accordance therewith 
} 2 

MR- COTTiNE: Mo question whatsoever. The legis- 
j 3 lative history is quite clearTjj 

| 4 * MR " ,!EcnMAN: With respect to some of your general- 

5 izatxons on the cancer question, you discussed cancer in a 

| 6 generalized way, and I believe, if i am not being unfair, 

• 7 advocating considerable amount of pretesting that would have 

8 h saved situations like this and many others. 

| “ • Hhat y° u said actually could apply to almost 

j ,0 everything we know of in the world, is that not true’ 
j dRICKO: Generally we advocate the pre- 

, 12 market testing of chemicals that are used, for example, in 

^ 13 the industrial workplace. 

| V ' We a ™ n>t here to talk about the toxic substances. 

] ie Actually, v/e will get into that aspect, but the pre-market 

i I 

j j testing of chemicals could prevent many of these diseases, 

I 

j j? j particularly cancer, that we are seeing today in both consumer 

I I 

| 10 j memoers of the public, and workers. 

! i 

J •& ,; R. HhCHHAN: Is it fair to say that the health 

I I 

j 20 Researcn Group is in favor cf banning or in some way con- 

| 21 | trolling anything that is a cancer type suspect agent? 

^ 22 | MR * COTTIUE: Mo are in favor of the appropriate 

j 23 regulation of the carcinogenic agents. As indicated here, 

\ 24 we believe that carcinogenicity can be demonstrated in a 

4 

*;i 25 variety of w«ys. This is a case of not only epidemiological 
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PROCEEDINGS 

2 

■ 

JUDGE HYATT; All right, ladies and gentlemen. These 

1 

hearinqs are resumed. 

1 

Since we're in a more intimate setting, perhaps ws 

r 

■ < 

can move a little faster. 

1 

i 

0 

1 

Last night I read off a list of names of people who 

fc> 

1 

\ 7 

[ 

wanted to make a presentation, and apparently some had decided 

■ 

l 8 

i 

either to leave or not to wait it out. I caution you on this. 

1 

9 

You're going to find that you : re not going to get your input in 

1 

10 

as an oral presentation. 

■ 

11 

All of us are bearing up under this as best we can. 


.. 12 

I suggest that you stick with us. It's for your interest as 

1 

15 

well as the public's interest. 


14 

What I ha going to do xh a at I indicated last night. 


15 

I'm going back to those people that ve skipped over last night 


16 

because they did net respond. 

■ 

17 

Now, is there anyone here from P.C.I. Industries? 

■ 

IP. 

Because if you don't speak now, we're going to skip over you 

1 

19 

and that's going to be it. 

| 

20 

Is there anyone hero from U-3rand Corporation? 


21 

All right. We're back to where we concluded last 

1 

22 

• 

niqht. Is them anyone here from General Cciblo? Step up. 


r- at 

•M) 

GENERAL CABLE CORPORATION 

■ 

' 

2/. 

WILLIAM 11, iiUCKOLS 


25 


MR. MUCi'OLS: 


Good morning. My name is William 








luckols nrtl I 


?. Cable Corpo 


:o.Tjuunicar.ions, 


ir.oncj others, and 


aquipvaent roanm: 


la and has 


doll 


annua 


OSHA reg 


hi?. industry and 


expends upon polyvinyl 


insul 


raon 


billion of wire and cable products sold annually, >1.5 billion, 


Moreover, because the use of PVC for insulation is concentrated 


ducts, the continued 




• ✓ f- 

t iOu* 


leoo-'^' 


,! Manufacture of certain wive arid cab It products is dependant 

i! 

upon the availability ci PVC. 

| 

Roughly two-fifths of the wire and cable industry's 

I 

consumption of PVC is used for building wire, one-fifth for 
cordsets, or wire for appliances, one-fifth for communications 

i 

wire, and one-tenth for power and control cable. This means, 
for example, that 35 percent of the building wire manufactured 
in this country is insulated with PVC. 

General Cable is somewhat loss dependent than the 
rest of ths industry on PVC — about one-fourth of our sales 
j involve products insulated with PVC. However, about 2,000 of 

j our employees are dependent upon sales of products insulated 

I . 

i v/ihh PVC. 


General Cable cannot be certain whether it will have 
any difficulty meeting tha proposed OSHA standard itself, 

! 

because questions about tha health Amplications of polyvinyl 
chloride have arisen too recently for us to have completed any 
extensive monitoring program. Via ore extremely concerned, how- 


r * 


over, about the effect that the proposed standard might have cn 
the producers of PVC and, con sequently, on the supply of PVC. 

Wo have been informed by cur PVC suppliers that 
implementation of the standard as proposed will result in a 
drastic reduction, and perhaps total cutoff, of PVC supplies. 
Although v;a have no reason to doubt the good faith of our 
suppliers, va nro net qualified to comment on the accuracy of 





lo\/l ' v ' 


t.'.cso predictions — that is Oo-A's cask. 


j. • We are qualified, how.vcr, to cr.i.aiort on ‘.ho impact 

t 

j ' that any reduction in the sup"->ly or PVC would hava on various 
i : 

» ’ critical areas of -Lug economy: the impact would La grave. 

I 

» 

■j i• Ua have alroaiy noted the heavy salience, of the con- 

» 

c- ! suruct5.cn industry cn cable insulated with PVC. If such cable 

7 '! were not available, nosfc construction in this country would 

< 

I 

3 j cone to a halt. Moreover, the supply of ablos to power and 

I i 

•3 cenanunications utilities, as wall as ether industries, would be 

jo severely impaired. 

U We do not think that it is necessary to belabor the 

12 crucial connection between the ability of the construction, 

53 power, and ccrsnunicttiona industries to meet rising demands and■ 
* 

14 jj the ability of the rest of the -co.no.uy to continue to grow. 

! 

15 | In the long run, substitute compounds could probably 

I 

i 5 jj be developed to replace PVC as insulation if it v;c.-re essential 
17 j to do so. In the short run, howevor, substitution is .irr.practi- 
;a ! cable for two reasons: first, the n-aces 3 ory raw mate-rials are 

i 

13 J currently not available in the quantities required. Goccnd, 

I 

I 

10 jj t :a wire and cable industry would have to undertake considor- 
|t . 

2 j J! a ile product and plant redesign. Certainly it would take at 
<1 
*; 

-■» {; luasc throe, and probably five, years to replace the use of PVC 
>2 | in the wire and cable industry. 7 


Thus, unless CoIIA doterir.inus beyond a reaacnuole 


Jj doubt that the proposed standard would not critically affect* 





• 


16 


' *■ c ° o .'.c’b.'Ll j.::a cho cc; pound, £ i.o bo fora r. cern^-Gunc. j 

• , . j 

m j, i.co »^n incuxChtio-i / ?7C ocvupo x *ri r.:s opr^o.'.’Cio to PvC ** u 


in SO!ne procens ° 3 »atsri:.l i.3 frtq^sontiy -i;:trudud 

into a ribbon and chopped iiito fine p*lktc shieh can then bo 
I prcc.ir.eod into subsequent «:tru.siou .into wire end cable in 
j. tliGfc ** lant or in another plcJit, but ahe pallets thrraswlves 
j! have *»l3»acyjbaan compounded or.2 it*a just a reheating prcccsc. 


y HR. !vUCr r ElTB/DC.KEP.: I'd li.ke to direct your attention j 
to Pago 3, ir I night f fcho coco.id full partgraph. In the first! 


|j sentence you mention that "substitute compounds could prebabiv 
n 

* 5 jj developed to replaces PVC as in.eviction... s Could you cite 
j! us ecrao specifics specific c-:.r.pl-.-6 of substitutes? 

I 

ij MR. i:ucn0.~.£; Tahing tan a::aa of building vv.ro, which 

j • . J 

J * ls ono °~ tha ;ncnt important, there are evo types of fcuiJ direr 

i 

j is wires on the market, essentially, PVC-insulated and cross-link 

| f F ° : ' yo ‘' hylene * A lc ' n 9 building virs vfes made of rubber; 

j c/r.thctic rubbers or natural rubbers, but that particular 

f I 1 

j :r, j Process was abandoned some Liao ago. 

j* c^iw- cci^o ocx’osy^.Liv.k oiyci^byl£Ti 3 o** 

jj compounds, you require a curing process, either by radiation or 

| »J 

:• !j Bte ** carin 9* wlioxcan, ev.tfc. pvc you do net, ro the type of 

i i F, " s ^" te!S iJ cc " a ' ;i ^ 3 : y °* I 


operation. 


1J i| 


It is conceivable- that olh.r compounds that do not 


j require curing coaid bo developed over time, but I'm not 


*". ■ >•*. r 




V * 





V 
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t qualified to consent on tho potential availability of those i n 
; i tho short tern, 

« t. 

w • 

’ : i Wa d ° know that supplies of plastics generally are ' 

l ;j very tight and if we had to make a wholesale switch ft* one J 

; j tho other, it would be very unlikely that suppliers could 
6 jj deliver the material required. 

fj f | KUCKENB2CKER: Pine 

J* 

f * The ldSt Eeni£mc2 ih that paragraph, you state that 

. o it would take at least throe, probably five years to replace J 

[ 10 «• -W 1" the wire and cable industry. «h. t do you 

11 base that — 

12 HP. NUCKOLS: Well, there are two factors involved: 

U or.o, the availability of supplies. 1 would asoiraa that it I 

14 '"' CUle “ ke 3UppU - rs ° f substitute compounds a considerable 
,5 period of time to build the necessary plants to support the 

15 volumes required. 

17 |j In addm<K1 , it would require — after they developed 

18 j t,..l_ compound — a product and plant redesign potentially 

IS. | cn our part, no wa cannot see how it can be dona in a short 

10 j period of time, it would at least scan three years and 

1 , possibly as much a n five before you'd got back to the same 
22 levels of production. / 


MR. msmaB, Have any of your employees been 
exposed - been examined for any possible vinyl chloride 

uxpocuro? 
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z lC3ar — 


MR. KUCREMBECKER: Along that lino, have you ir.sti- 
tuted any new engineering methods or vorkpracticas to reduce 
the exposure to vinyl chloride cf your workers? 

MR. NUCKOLS' It appears now that v:a are in compli¬ 
ance with the 50 parts par million standard. Our tests for 
the looser level are just now coming through. We started test¬ 
ing last month. We have not completed all our tests yet, so 
we’ro not in position to change our work standards. 

Wo are in compliance, as far as we knov’, with the 50 
parts per million standard. 

MR. KUCXEKBECK2E: Thank you very much. 
p-lR? K.J2IH: £ have a few vary brief questions for you 
ffiho arc your suppliers of *'cur PVC resins? 


MR. NUCKOLS: V7e deal with most all of the national 


suppliers. I have a list here ———' / 


MR. Jfl>EJIJ: Excuse me. Could you speak up in*"' the 


niko? 


MR. NUCKOLS: We deal with almost all the national 
suppliers and I have a list of them hore which I'll dig up for 


you. 


Union Carbide, Tannncc, B. 7. Goodrich, Ccnoco, 


| — 1 

^^ ^ wcji| Firo s cone i* one x^mnsOwO . 

i . ** 

• i 1 • MR. KLEIN; Mow, on page 2 of your testimony you 

; . t-"" 

} iioicatc that yovir suppliers hove indicated that there'll bo 


£ t 
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* 




dra3fcic reduction ar.u puriurps a total cutoff of ?vc supplies. 

2o you know which of those suppliers you're rev. “erring to? 

» 

.• MR. K1TCK0LS: Thr.h matter vrculd be in tho kncv/lodgc 

ot* our purchasing people. I don't knew that all of then have 

I 

* 

■ :aac3 that stator.’.oat.- but sorts cf thon have ccntuchod thc.ni and 

!i 

H nado that representation. I would have to go back and check 

‘I 

;j the correspondence with then to find cut erectly which ones 
I have so responded. 

Serae of the conunsntn are verbal and soma of thorn are 

I 

* 

•| in fact in writing. 

I 

MR. KlSXil : I rc.o. But ay far as you know tha stato- 

i 

rent that there'11 to a drastic reduction or perhaps a total 
,, cutoff is an accurate statoaviiit as said to the* purchasing 

II 
I 

' agents? 


MR. KUC-tOX-C: That is an accurate statement, yes, and 
I think it's a mutter of the record here that i.riny of tha 
plastics companies have testiffed sir.iilc.r iy. | 

MR. KJSXB; Thank you. • • - 

JUD3E HAATT: Anything else, gentleman? 

Anything freer thru floor? Vos, sir. 

HR. COTi'IMl!: Bust — X*a r-orfc Cocaine, tha Health 
Greuo. 

Just following up hr. mein's yarfion, would you 
submit for tiro record that written material that war. supplied . 
lc '/-u regarding the unavailability of the I’VC rosin? 
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1611 N. Kent Street, Arlington, Va. 22209 • (703) 522-8070 


\A ? TESTIMONY GIVEN BY NORMAN V. GERMANY, SENIOR VICE 

PRESIDENT OF AMERICAN TOOTWEAR INDUSTRIES ASSOCIATION 
A1 THE TUBLIC HEARING ON PROPOSED STANDARD FOR OCCU¬ 
PATIONAL EXPOSURE TO VINYL CHLORIDE HELD AT THE U.S. 
DEPARTMENT OF LABOR 


My name is Norman V. Germany and I am representing the 
American Footwear Industries Association. The members of this asso¬ 
ciation are responsible for producing over 90% of the footwear that is 
manufactured in the United States of America. I am Senior Vice 
President of the association and am responsible for both the manage¬ 
ment and manufacturing activities. 

The American Footwear Industries Association has already sub¬ 
mitted its comments in writing concerning the proposed standard for 


vinyl chloride under Docher OSH —36 published in the Federal Register 
dated May 19, 19 74. In this testimony I wish to provide further 
information in support of those written views. 

Since many footwear material suppliers have submitted comments 
relating to the compounding of polyvinyl chloride (PVC), our comments 
this morning will focus upon the nature of fabricating PVC into footwear, 
and the widespread use of PVC in footwear, and the economic impact 
on the footwear industry if PVC supplies arc halted, curtailed or inter¬ 


rupted . 


<LV 




At the outset, AFIA strenuously urges that the Occupational 
Health and Sofcty Administration adopt a vinyl chloride exposure 
standard such as that recommended by the Society of Plastics Industry 
(SPI) which industry can comply with. We have been told by our 
suppliers that it is impossible for them to manufacture PVC at the no 
detectable level set forth in the proposed regulation. The phased in 
approach urged by SPI appears to make a good deal of sense to us. 

It would permit technology to be developed which accommodates vinyl 
chloride levels of less than 50 parts per million. I*, also permits lead 
time in order to construct new facilities and to develop safer manufactur¬ 
ing processes. 

As described in our written comments, we believe that as a 
secondary user, the footwear manufacturer is already operating under 
conditions with an extremely low level of vinyl chloride present in 
the working areas. We have obtained three oral reports and one written 
report to substantiate this point. Additional data is being accumulated 
as rapidly as possible to determine vinyl chloride monomer, if any, 
which rnay be present in the environment during storage of PVC. AFIA 
believes in the absence of data showing health hazards, secondary 
fabricators of PVC should be exempted from the requirementr, set forth 
in the regulation. 

I would like to take the opportunity this afternoon to briefly 
describe modern footwear manufacturing and the integral role I’VC ploys 
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in shoemaking. As leather has steadily dcscreascd in usage, particularly 
In lower and medium priced footwear, modern synthetic vinyls have widely 
replaced leather as a suitable material. 

The U.S. footwear industry produces approximately 483 million 
pairs of conventional footwear per year. We have now' accumulated 
statistics from 75 companies which produce 262 million pairs per annum 
or 53% of the total production. Of this production, 50% of the footwear 
manufactured have PVC uppers and 40% have PVC soles and heels. (See 
chart I) 


A.F.J.A. PVC SURVEY 


FOOTWEAR MANUFACTURING 
COMPANIES 
(chart I) 


Number of companies 

Total annual production (pairs) 

Total number of employees 
PVC machinery value 
Footw’car with PVC uppers (pairs) 
Footwear with PVC soles and heels (pairs) 


75 

261,554,000 

91,631 

$37,934,000 

132,044,000 

119,760,000 


Polyvinyl chloride is used in all major components of a shoe includ¬ 
ing the upper, (all the assembled components above the sole) the sole, 
and the heel. When PVC is used on the bottom cf a shoe, it usually 







comprises a single unit either molded directly to the bottom area 
of the upper or produced separately as a unit and attached by cements 
(See Appendix 1). 

Simply put, PVC is a crucial material for the shoe manufacturer. 

This is particularly true in light of two critical factors - first import 
competition from abroad and second the unavailability of substitute 
materials. 

The domestic footwear industry presently faces strong pressure 
from imports. (See Appendix II). It is absolutely crucial that polyvinyl 
chloride remain available at or near current prices if the domestic foot¬ 
wear industry has any chance to compete with foreign sources. Let us 
consider the situation where domestic PVC is increased in price because 
of the increased difficulty in manufacturing while foreign suppliers are 
able to retain their existing price structure. If such a circumstance 
increased the price of PVC materials to the U.S. footwear manufacturer 
by 25%, it would increase the competitive disadvantage between domestic 
footwear and the equivalent foreign product by as much as 11% at retail. 
The U.S. shoe manufacturer is already having to do business with up 
to 20% retail disadvantage from adverse labor costs and this added burden 
would increase the retail disadvantage up to 31%. The basis for this 
estimate is described in Appendix III. If l’VC was eliminated ulloeet er, 
the domestic shoe industry would be placed in a virtually impossible 


competitive position. 
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The second factor which demands that PVC remain on the market 

is the unavailability of substitute materials. In our written comments 

$ 

we pointed out that at the present time there is no adequate substitute 
for PVC. This comment is based on the fact that the industry cannot 
change its processing methods in a short period of time, and also that 
alternative materials are not available in sufficient quantities and at 
an acceptable price that will process in the existing equipment. 
Manufacturers producing footwear, if they ignored costs, could choose 
to adopt a polyurethane coated fabric or revert to leather. This would 
not be possible, however, without abandoning modern processing methods 
which depend on the material having the thermoplastic characteristics 
similar to PVC. further, from a cost point of view, whatever manufactur¬ 
ing process is involved, a manufacturer would be faced with an increase 
In material cost for his uppers ranging from 70% to 150%. 

The figures previously mentioned do not fully describe the true 
extent of the impact if PVC was not available to the industry. For 
example, n the modern processing method referred to as flow molding, there 
have been significant advances in reducing labor intensity in the con¬ 
struction of tiie upper part of the shoe. (Sec Appendix IV) This method 
of manufacture is one area in which domestic footwear manufacturers can 
compete with foreign produced footwear. Since flow molding produces a 
component which has the full characteristics of shape, surface texture 
and embellishments of a normal stitched asscmolcd upper (See Appendix 
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V) (Submit Exhibit 1) , the final shoe has the complete look of the XZj-V? 
equivalent footwear with its upper stitched in the conventional man¬ 
ner. (Submit Exhibit 2). Production costs by this method can offer 
reductions over conventional methods by 15% to 70% depending on the 
complexity of the upper design. 

The manufacturer producing footwear where the complete shoe is 
made of PVC (See Appendix VI) would be in an even more serious posi¬ 
tion because he would have to shut down his operations if PVC was 
unavailable. 

If the footwear industry- shut down the harshest consequences 
would be felt in small towns and rural areas. 

The footwear industry in most instances has factories in these 
areas. Thus, before a decision is made that could result in the curbing 
or shutting down of footwear manufacturing operations in America, it is 
important to consider the high risk factor involved in tampering with 
the livelihood of thousands of workers. In many instances the economy 
of myriads of towns throughout the U.S, would suffer. Such an action 
would result in egregious curtailment in ancillary industries that feed 
on this important industrial complex. 

An immediate effect inclosing footwear manufacturing plants would 
be felt most acutely in areas such as Maine, Massachusetts, Missouri, 

Nov/ Hampshire, New York, Pennsylvania, Tennesscs and Wisconsin. In 
those states there are heavy concentrations of factories producing footwear. 
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and in many instances this production accounts for a large share of the 
income of the smaller cities. 

In a recent sampling of footwear manufacturers in the above named 
states (See Appendix '/II), we estimated, from population figures obtained 
from the 1973 Congressional Staff Directory, that 00 percent of the 
factories were located in smaller towns with population under 20,000. 

You will note from the Appendix VII that many towns where factories are 
located have no figures beside them which indicates the population is 
under 1500. 

In Maine there are factories located in 41 towns, 34 or 03% in 
areas of less than 20,000 persons; Massachusetts with 44 shoe factory 
towns, 19 c 13% under 20,000; Missouri, 55 towns, 53 or 96% under 
20,000; New Hampshire, 24 towns, 19 or 79% under 20,000; New York, 

33 towns, 23 or 09% under 20,000; Pennsylvaiiia 70 shoe factory towns 
with 59 or 84% less than 20,000; Tennessee has 33 factory towns with 30 
or 91% under 20,000 and Wisconsin with 27 towns of which 22 or 81% are 
under 20,000 population. 

Many small and medium size cities, particularly in Massachusetts, 
have sprung up around major multiple shoe factory operations. In 
smaller towns, the entire local economy often depends on the footwear 
industry, either piimnriJy or secondarily. I’or instance, in northern New 
York, one town of about 10,000 persons has a shoo factory which accounts 





for a $4,000,000 payroll annually thus contributing considerably 
to employment in the area. It depends largely on its PVC type of 
operation for producing shoes economically and without this would have 
to close the plant. In Maine our reports showed that at least 70 per 
cent of the shoe factories depend on the PVC method to operate 
effectively and so it follows the same pattern in the other states men- 

, v 

tioned above. Further, these states alone produce over 60% of all 
footwear made in America. (See Appendix VIII). 

CONCLUSIO N 

As submitted in our written comments, although the American 
Footwear Industries Association is not in a position to evaluate the 
medical evidence relating to vinyl chloride in the atmosphere, it is 
fully in accord with establishing safe working conditions for employees. 
However, the final standard which is adopted for vinyl chloride should 
reflect a PVC concentration level which plastics manufacturers can rea¬ 
sonably comply with. Unless PVC continues to be produced, the 
American Footwear Industry will be seriously impaired. 








APPENDIX I 


Injection Molding 



Injection Molding / 

1 he injection molding process simulta¬ 
neously molds and attaches sole and 
heel units to a pre-assembled upper. ' 

The process lends itself to all types 
ot low heel footwear and is especially suit¬ 
ed to casual, service and sports footwear 
as well as children's, boys' and men's 
shoes. It is also suitable for many types 
of dress shoes. 

Because of the advancements in syn¬ 
thetic materials and chemistry, and also 
the versatility ot the process itself, injec¬ 
tion molding plays a major role in modern 
footwear manufacturing. 











APPENDIX III 


POTENTIAL IMPACT OF A 25** PVC PRICE INCREASE 
ON DOMESTIC FALL 1974 SHOE PRICES IN VOLUME MARKET 



Children's 
Shoes 

Women's 

Boot 

Men' s 
Shoe 

Current PVC Prices 

.79 

2.35 

1.27 

PVC Price Increase of 25* 

.20 

.59 

.32 

Typical Shoe Manufacturer's Margin 

+ .04 

+ .11 

+ .06 

Potential Shoe Manufacturers' Increase 




Based On PVC Price Increase 

.24 

.70 

.38 

Typical Wholesale and Retail 

Mark- up 

+ .24 

+ .70 

+ .38 

Potential Retail Shoe Price Increase 
Based On PVC Price Increase 

.48 

1.40 

.76 

Typical Domestic Wholesale Price 
Before PVC Price Increase 

3.00 

7.00 

4.50 

Estimated Domestic Wholesale 

Price After Increase 

3.24 

7.70 

4.88 

Estimated Wholesale Cost of 

Import 

2.40 

5.54 

3.46 


Typical Domestic Retail Price 


Before Increase 

5.99 

13.99 

8.99 

Estimated Domestic Retail 

( • 


• • 

Price After Increase 

Between 

Between 

Between 


6.47 5 

15.39 6 

9.75 6 


6.99 • 

• 15.99 

9.99 

Estimated Retail Price of 

Import 

Between 

Between 

Between 

4.80 5 

11.08 6 

6.92 5 


5.99 

12.99 

7.99 


Source: Bureau of Statistical Services, APIA. Estimates based on data from U.S. 

Department of Commerce - Census and manufacturer records. All estimates 
arc APIA'S. 
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d. Flow Molding 

In the How molding process, the com¬ 
ponent materials are assembled on a mold¬ 
ed impression of the final upper which is 
resting on the machine table. However sim¬ 
ple or intricate the pattern or design that is 
desired on the finished shoe, all aspects of 
that pattern are transferred from this n old 
to the work components. 

As the rubber cover is brought down on¬ 
to the material, electrical heating and pres¬ 


sure are excited. The material "flows” into 
and around each marking in the mold due 
to ils thermoplastic susceptibility to (he 
heat. Then, after the cover is removed and 
the material is again in its solid state, the 
complete pattern of the finished shoe is im¬ 
printed permanently into the material. 

Designs, trims and reproduction of var¬ 
ious types of constructions arc all possible 
with the How molding process. 
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Examples of 
Flow Molding 







APPENDIX VI 


Complete Molding 

Complete molding of an entire shoe may 
also be accomplished within a mold. Since 
the whole shoe is constructed in this one 
operation, no lasting process is required. 

Included in this category are: 

Slush molding 
Injection molding 

Slush Molding 



Slush molding is a process in which 
an entire shoe is formed in one opera¬ 
tion by means of a hollow mold and heat 
applications to liquid compounds within 
that mold. It is useful for certain types 
of footwear such as protective overshoes 
and waterproof ’ ~*s. 

Injection Molding 

Sometimes the injection molding pro¬ 
cess is used to produce the entire shoe in a 
single operation. This method is usually ap¬ 
plied to inexpensive shoes and sandals. 
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LOCATION OF FOOTWEAR 
MANUFACTURING COMPANIES 
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STATE 

CITY/TOWN 

POPULATION 

Maine 

Auburn 

24,000 


1 Augusta 

22,000 


Bangor 

33,200 


Belfast 

6,000 


Biddeford 

Bowdoinham 

20,000 


Brewer 

9,000 

• 

Bridgton 

3,000 


Brunswick 

Costigan 

16,200 


. Dexter 

4,000 • 


Farmington 

6,000 


Freeport 

5,000 


Frycburg 

2,000 


Gardiner 

7,000 


Hampden 

Harrison 

Kenduskeag 

Kenncbunk 

5,000 


Lewiston 

Limerick 

42,000 


Lincoln 

5,000 


Livermore Falls 

4,000 


Newport 

23,000 


Norridgewock 

North Jay 

2,000 


Norway 

4,000 


Old Town 

Phillips 

9,000 


Pittsfield 

4,300 


Portland 

65,000 


Presque Isle 

12,000 


Richmond 

2,000 


Saco 

12,000 

. 

Sanford 

16,000 


Scarborough 

8,000 


Skowhcgan 

8,000 


South Berwick 

3,500 


South Portland 

23,300 


Westbrook 

14,500 


• Wilton 

4,000 


NO. OF COMPANIES 

2 

3 

5 

2 

2 

1 

1 

1 

1 

. 1 

1 
1 

2 
1 
2 
1 
1 
1 
1 

12 

1 

1 

1 

1 

1 • 

1 

1 

2 

1 

2 

1 

2 

1 

1 

2 
1 
2 
1 
1 
1 






APPENDIX VII - cqnt’d 


STATE 


Massachusetts 


± 65 ' 


CITY/TOWN 

POPULATION 

NO. OF 1 

Aracsbury 

11,388 

1 

Andover 

24,000 

1 

Athol 

11,200 

2 

Boston 

641,000 

6 

Braintree 

36,000 

1 

Bridgewater 

12,000 

2 

Brockton 

80,000 

7 

Cambridge 

100,000 

4 

Chicopee 

67,000 

1 

Danvers 

26,200 -• 

-w 

1 

Dudley 

8,000 

1 

East Brookfield 

1,800 

1 

Everett 


1 

Fitchburg 

43,400 

4 

Haverhill 

46,120 

• 7 

Hudson 

16,000' 

1 

Lawrence 

67,000 

6 

Lowell 

94,300 

6 

Lynn 

90,300 

12 

Malden 

56,157 

1 

Marlboro 

27,940 

2 

Medford 

64,400 

1 

Middlcboro 


2 

Milford 


2 

Millis ' 

5,686 

1 

New Bedford 

102,000 

2 

Newburyport 

15,900 

1 

Newton 

91,066 

1 

Norfolk 

5,000 

1 

Peabody 

48,000 

1 

Randolph 

27,000 

1 

Rockland 

16,000 

2 

Sagamore 


1 

Salem 

40,500 

3 

Stoughton 

23,500 

1 

Taunton 

43,800 

1 

Wakefield 

25,400 

1 

Ware 

8,187 

1 

Watertown 

39,307 

1 

Webster 

15,000 

3 

Whitman 

13,059 

1 

Williaiusett 


1 

Wilmington 

17,100 

1 

Worcester 

176,572 

5 
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STATE 

Missouri 


CITY /TOWN _ 

Advance 

Aurora 

Belle 

Bcrnie 

Birch Tree 

Brookfield 

Cabool 

Cape Girardeau 

Carthage 

Caruthersville 

Cassville 

Chaffee 

Charleston 

Clayton 

DcSoto 

Dixon 

Eldon 

El Dorado Springs 

Farmington 

Fredcricktown 

Fulton 

Hamilton 

Hannibal 

Hazelwood 

Hermann 

Houston 

Jackson 

Joncsburg 

Kirksvilie 

Mansfield 

Marionville 

Marshal 1 

Mexico 

Monett 

Mountain Grove 

Neosho 

Owcnsvillc 

Palmyra 

Parma 

Pcrryville 

Poplar Bluff 

Potosi 

St. Clair 

St. Louis 

Salem 

Sarcoxic 

Scdalia 

Sikcston 

Sullivan 

Tipton 

Union 

Versailles 
Went Plains 
Willow Springs 
Windsor 


POPULATION 


6,000 . „ 


NO. OF COMPANIES 


1,641 

5,491 


11,035 

7,350 

1,910 

2,793 

5,131 

16,222 

5,984 

3,529 

3,300 

6,590 

12,148 

1,645 

18,609 

14,082 

2,658 

2,178 

5,896 

. 15,560 


11,847 

11,807 

5,937 

3,377 

7,517 

2,416 

3,188 

5,149 

16,653 

2,761 

3,000 

622,236 

4,363 

22,847 
14,699 
5,100 
1,914 
5,103 
2,244 
• 6,093 
2,045 
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STATE _ 

New Hampshire 




CITY/TOWN _ POPULATION _ NO. OF COMPANIES 


Berlin 

Deerfield 

Derry 

Dover 

Epping 

Exeter 

Farmington 

Franklin 

Conic 

Hudson 

Intervale 

Keene 

Laconia 

Lisbon 

Littleton 

Manchester 

Nashua 

Newmarket 

Newport 

Portsmouth 

Rochester 

Rollingsford 

Scabrook 

Somersworth 


15,256 1 

1 

11,712 2 

20,850 3 

2,356 1 

8,892 2 

3,588 2 

7,292 1 

1 

10,638 1 

1 

20,467 2 

14,888 1 

1,480 1 

,290 2 

87,754 8 

55,820 3 

3,361 . 2 

5,899 2 

25,717 1 

17,938 2 

2,273 1 

3,053 1 

9,026 3 
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£IAI£_ 

New York 




I 

Pennsylvania 




CITY/TOU-N_ POPULATION 


Amsterdam 

25,524 

Atlantic Beach 

1,640 

Auburn 

34,599 

Batavia 

17,338 

Binghamton 

64,123 

Bombay 


Bronx 


Brooklyn 


Buffalo 

462,768 

Chester 

1,627 

* ' « 

Dansville 

5,436 

Doigcville 

2,872 

F.ndicott 

16,556 

Gloversville 

19,677 

llauppauge 

13,957 

Hopewell Junction 

2,055 

Jamaica 


Johnson City 

18,025 

Johnstown 

10,045 

Little Falls 

7,629 

Long Island City 


Malone 

8,048 

Middletown 

22,607 

Moira 


New Rochelle 

75,385 

New York City 

7,876,760 

Norwich 

2,098 

Plainview, L.I. 

32,195 

Port Jervis 

8,852 

Rochester 

296,233 

Saugcrties 

4,190 

St. Johnsville 

2,089 

Syracuse 

197,208 


Akron 

Allentown 

Altoona 

Arendtsville 

Auburn 

Beaver Springs 

Bedford 

Big Run 

Eoycrtown 

Carlisle 

Columbia 

Coopersburg 

Denver 

Dunmore. 

E. Berlin 

Elizabethtown 

Elizabethville 

Ephrata 

Exeter 

Fairfield 

Forest City 

Gettysburg 


3,150 

106,000 

63,000 


3.300 

A, 400 
18,079 
11,237 
2.326 
2,248 

17.300 

8.072 

1,629 

9,662 

4,670' 

2,322 

7,275 


NO. OF COMPANIES 


1 

1 

1 

2 

1 

2 

> 1 ' 

2 

1 

1 

2 

3 

1 

1 

1 

1 

1 

1 

1 

5 

1 

2 

2 

1 

48 

1 

1 

1 

4 

1 

1 

1 

1 

2 

3 

1 

1 

1 

1 

*. 1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 
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STATE 


CITY/TOWN 


POPULATION 


C' f 

JLv't ? > : 

NO. OF COMPANIES 


Pennsylvania 

(Continued) 


Graterford 



1 

Greencastle 

3,300 


1 

Halifax 



1 

Hanover 

15,600 


3 

Harrisburg 

68,000 


1 

HazeIton 

30,000 


2 

Hunti gdon 

7,000 


1 

Jersey Shore 

5,300 


1 

Kutztown 

6,000 


3 

Lancaster 

59,600 


2 

Lebanon 

28,572 


3 

Lititz 

7,000 


4 

Littlestown 

3,000 


2 

Macungie 



1 

Marietta 

3,000 


1 

Martinsburg 

2,000 


1 

Maytown 



2 

McSherrystown 

3,000 


1 

Mechanicsburg 

2,000 


1 

Mildred 



1 

Millersburg 

3,000 


2 

Milton 

8,000 


1 

Mont Alto 

2,000 


1 

Mt. Holly Springs 

5,000 


1 

Mount Joy 

5,000 


2 

Mount Union 

3,600 


1 

Nanticoke 

15,000 


2 

Newville 

1,631 


1 

Orwigsburg 

2,661 


2 

Palmyra 

. 8,000 


2 

Peckville 



1 

Philadelphia 1 

.,948,609 


7 

Pittsburgh 

520 000 


1 

Portage 

4,000 


1 

Reading 

88,000 


3 

Richland 


• 

2 

Schuylkill Haven 

6,000 


2 

Shamokin 

‘ 


3 

Somerset 

6,200 


1 

Telford 

3,400 


1 

Tunkhannock 

2,250 


1 

Tyrone 

7,000 


1 

Waynesboro 

10,000 


2 

Wcllsville 


• 

1 

West Hazel ton 



2 

Wilkes-Barre 

59,000 » 

♦ 

8 

Williamsport 

38,000 


1 

Wood 



1 


- 6 - 
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STATE 

CITY/tout; 

POPUIJVTION 

NO. OF COMPANIES 

Tennessee 

Ashland City 

2,027 

1 


Byrdstown 


1 


Camden 

3,052 

1 

. 

Carthage 

2,491 

1 


Centerville 

2,592 

1 


Chapel Hill 


1 


Chattanooga 

119,082 

1 


Clarksville 

31,719 

2 


Cookeville 

14,270 

1 


Cowan 

1,772 

1 


Dresden 

1,939 

1 


Dyer 

2,501 

1 


Franklin 

9,404 

1 


Gallatin 

13,093 

1 


Hartsville 

2,243 

1 


Hohenwald 

3,385 

1 


Humboldt 

10,066 

1 


Lebanon 

12,492 

1 


Lewisburg 

7,207 

1 


Lexington 

4,955 

1 


McKenzie 

4,872 

1 


McMinnville 

10,662 

1 


Mountain City 

1,683 

1 


Nashville 

447,877 

3 


Pulaski 


1 


Savannah 

5,576 

1 


Selraer 

3,459 

1 


Smithville 

2,997 

1 


Springfield 

10,000 

1 


Tullahoma 

15,311 

1 


Union City 

1,925 

1 • 


Wavcrly 

3,794 

1 


Waynesboro 

1,983 

1 

Wisconsin 

Antigo 

9,000 

1 


Beaver D^m 

14,300 

1 


Belgium 


2 


Beloit 

36,000 

• 1 


Berlin 

5,400 

2 


Cedar Crove 


1 


Chippewa Falls 

12,400 

3 


Edgerton 

'4,000 

1 


Gillct t 


' 1 


Jefferson 

5,500 

1 - 


LnCrossc 

51,200 

• 1 


Marshfield 

15,600 

1 


Merrill 

9,500 

1 


Milwaukee 

717,100 

• 7 


New Holstein 

3,000 

1 


• Oconomowoc 

9,000 

1 


Oconto 

5,000 

2 


Oshkosh 

53,200 

1 







Wisconsin 

(Continued) 


Portage 
Pulaski 
Rib Lake 
Sheboygan 
Sturgeon Bay 
Thiensville 
Valders 
Waterloo 
Waupun 


1,700 

48,500 

6,800 

3,200 

2,300 

8,000 


2 

1 

1 

2 

1 

1 

1 

1 

1 


i 

i 


i 





✓ 
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C 


STATES 


I Maine 

Massachusetts 

Missouri 

I New Hampshire . 

New York 
Pennsylvania 

I Tennessee 

Wisconsin 

ft 


Total shoes produced 


f 
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APPENDIX VIII 


PAIRS or SHOES PRODUCED IN 1973 


31,741,000 

48,073,000 

49,410,000 

25,364,000 

50,928,000 

66,363,000 

38,198,000 

14,779,000 


total 324,856,000 

in the U. S. in 1973--488,326,000 
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STATEMENT OF POSITION OF T. C. WALKER, PRESIDENT, 
FIRESTONE PLASTICS COMPANY, A DIVISION OF THE 
FIRESTONE TIRE & RUBBER COLT ANY, WITH RESPECT 
TO THE PROPOSED PERMANENT STANDARD DEALING WITH 
OCCUPATIONAL EXPOSURE TO VINYL CHLORIDE 
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STATEMENT OF TODD C. WALKER, PRESIDENT, 

FIRESTONE PLASTICS COMPANY, 

POTTSTOWN, PENNSYLVANIA. 

I 

JUDGE MYATT: 

.'V. 

My name is Todd C. Walker. I am the President of 
the Firestone Plastics Company, a division of The 
Firestone Tire and Rubber Company. 

We are submitting a 380 page written document 
concerning all aspects of the OSHA proposed permanent 
standard relating to vinyl chloride. We respectfully 
request that our written statement be considered in 
total by the Secretary in his deliberations concerning 
the permanent standard for vinyl chloride. 

Firestone has two PVC plants. 

Our Pottstown plant began producing PVC resin in 

1947. 

Our Perryville, Maryland plant began producing 
PVC resin in 1968. 

We employ approximately 600 people in our PVC 
manufacturing facilities, and produce in excess of 
400 million pounds per year, thereby making Firestone 
one of the largest PVC producers in the United States. • 





In addition, we have three fabricating plants 
located in Pottstown, Pennsylvania; Salisbury, Maryland; 
and West Caldwell, New Jersey that employ approximately 
250 people. We calendar and fabricate 75 million to 

I 

100 million yards per year of PVC film and sheeting. 
Therefore, we are both a PVC producer and.a PVC 
fabricator. 

Firestone's management is gravely concerned about 
the potential health hazard which may result from indis¬ 
criminate exposure to vinyl chloride monomer. Present 
medical and scientific data, however, do not justify the 
abrupt termination of an industry affecting literally 
millions of people which clearly will occur if the pro¬ 
posed permanent standard with respect to vinyl chloride 
is adopted. 

Firestone's position with respect to this matter 
was reached with profound study and concern about the 
health aspects which may result from undue exposure to 
vinyl chloride monomer. As a result of the Company's 
intensive review and study of the medical problems that 
potentially exist and the severe impact that adoption 
of the proposed standard will have on Firestone and the 
industry, we have concluded that prudent and careful 
management of all operations involving vinyl chloride 
are required, and that every technologically feasible 
method Hint- mu be employed to protect the people 





I 

I 

I 

I 

I 

I 

I 

I 

f 

I 

I 

I 

I 

1 


Involved in the industry must be adopted. 

Firestone is committed to expend all the capital 
necessary for the research, development and implementa¬ 
tion of those procedures which will reduce employee 
exposure to vinyl chloride monomer to the lowest tech¬ 
nologically feasible level. 

, v 

Because the exposure levels of the proposed standard 
are however technologically unachievable, a reasonable 
and medically prudent exposure level must be selected 
with the intent of protecting the health and safety of 
all engaged in the industry. A reasonably achievable 
and feasible exposure level, in conjunction with safe 
and practical work practices rules must be adopted with, 
of course, the overriding consideration being attainment 
of the most limited exposures of VCM to industry employees. 

Firestone submits that a safe and medically sound -- 
as well as a technologically and economically feasible -- 
standard is that which provides for a 25 ppm TWA and 
40 ppm ceiling exposure level. 

Close and careful adherence to this level with 
appropriate and adequate work rules will assure safe 
working conditions without destroying the entire industry. 
These levels, if properly implemented and enforced, will 
minimize occupational risks and afford industry and the. 
engineering community opportunities to develop more 
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sophisticated and advanced techniques which can be 

employed further to reduce vinyl chloride levels in 
the ambient air. 

The exposure level standard which Firestone proposes, 
25 ppm TWA coupled with a 40 ppm ceiling - is not one 
Which is immediately achievable nor a level which can 
be accomplished without the expenditure of millions of 
dollars at Firestone alone. 

However, it is technologically achievable and 
although one which will have measurable economic con¬ 
sequences on the PVC industry, which has not been 
mentioned in any depth in this hearing, it is a level 
under which Lhe industry can survive. This exposure 
level should be maintained as the permanent standard 
until further ongoing medical experimentation and 
study - of the human as well as animal experience - 
is completed and more definitive conclusions have been 
reached concerning the nature and consequences vinyl 
chloride may have on industry employees. 

- Firestone does not totally concur with the oosition 
advanced by SPI on behalf of many PVC manufacturers, 
primarily with respect to the adoption of a standard 
which would require exposure concentration levels to 
be reduced in succeeding years to a ceiling value of • 

25 ppm by October, 1975, andto a 25 ppm ceiling and 
10 ppm TWA by October of 1976 and thereafter. 




The United Kingdom, which is the fourth largest 
PVC producing country in the world, clearly stated 
their position through Mr. A. W. Barnes (Chairman, 

Chemical Industries Association's Vinyl Chloride 
Committee) in a press conference with the Royal Society 
of Medicine, London, England on May 16, 1974. 

The crux of the United Kingdom situation is that 
they have been able to reduce their mid 1973 VCM 
exposure levels of 15U ppm, TWA to current VCM exposure 
levels of 50 ppm, TWA. 

They are committed to expend millions of pounds 
to further reduce VCM exposure but they arc not sure, 
before the installation of the equipment itself, as to 
how low they can actually go, and they do not feel 
they will ever be able to go below 10 ppm, TWA in 
existing plants, if in fact 10 ppm itself is achievable. 

Firestone's engineering studies indicate that it 
is impossible on the basis of the present state of tech¬ 
nology and the engineering art to predict with any 
.degree of certainty that the reduced levels suggested by 
SPI can be achieved in existing facilities and that 
continuing animal studies and human epidemiological studies 
should indicate the necessity of reduced VCM concentration 
exposures. 





Firestcne, as covered in great detail in our written 


x * 
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statement, has already instituted a medical surveillance program 
even more stringent than that proposed by NIOSII, which involved 
expenditures of more than $100,000 per year. 

Firestone has already placed a purchase order for a 
constant sequential monitoring system to be installed as soon as 
possible in ov.r Pottstown, Penna. and Perryville, Maryland 
facilities. The cost of this equipment is in excess of $500,000. 

Firestone has also committed millions of dollars to minimize 
VCM exposure levels in our existing operations. However, it is 
our position that the extent to which exposure levels can be 
further reduced cannot presently be numerically predicted. Lower 
exposure levels recommended by others are based on sheer specula¬ 
tion and conjecture. Adoption of such levels will have a sub¬ 
stantial effect on the industry while providing questionable 
additional protection to industry employees. 

MEDICAL AND SCIENTIFIC STUDIES 

Prior to this hearing the only medical and scit tific data 
which existed was the Tabershaw-Cooper Study. All of the recent 
reported studies on which the exposure level in the proposed 
permanent standard was based were done on animals - primarily 
rats and mice. 

However, at this hearing, we heard Dow Chemical present, 
studies of living employees having 15 years or more of r mitored 
VCM exposure and mortality studies of workers exposed to various 
monitored levels of VCM. The results of these studies showed 
-clearly- that no abnormalities whatsoever from what was expected 
were observed in employees exposed up to 200 ppm, TWA. 

In addition, Air Products submitted a death certificate 

study and a review of existing employee medical surveillance 
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data -indicating only one cane of AOIi but no other abnormalities 

f ’■ ** 

from what would be expected- or cases of angiosarcoma. 

The Dow and Air Products studies were confirmed by Union 
Carbide, Diamond Shamrock -and as I will report on- by an in- 
depth Firestone sponsored mortality study which compared Fire¬ 
stone's experience at its Pottstown Plastics Plant with the 
experience at its Pottstown tire plant. 

Furthermore, no scientific study exists which establishes 
to what degree, if any, studies of the carcinogenic effects on 
rats arid mice can be extrapolated to humans. 

Dr. Marvin Kuschner, Dean of School of Medicine, and 
Chairman of the Department of Pathology, State University of 
New York at Stony Brook, indicates in a report which is included 
in our statement of position submitted to the Secretary today, 
that there is not only an enormous difficulty in interspecies 

i 

extrapolation with specific respect to the preliminary animal 
findings at high levels of exposure -- 2500 ppm -- as reported 
by Maltoni* and Bio-Test but also it is entirely proper to inquire 
into the possibility that man is considerably less susceptible to 
angiosarcoma than rodents exposed to VCM. Dr. Kuschner's con¬ 
clusion with respect to interspecies extrapolation have been 
confirmed at this hearing by Dr. Key, Dr. Keplmger, Dr. Gehrmg 
Dr. Kotin and n r. McDurney. 

Indeed it has been suggested by Maltoni himself at a meeting 
of the New York Academy of Sciences on May 10 and 11, 1974, that 
the ages at which the rats which he observed develop the angio¬ 
sarcoma tumor at 50 ppm were equivalent to a human who developed 
a tumor 70-00 years after being occupationally exposed to 50 
ppm of VCM over a working lifetime. 
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"spontaneously" after 150 weeks of life and " did not 
die of angiosarcoma". Ic should be noted that the 
average life span of a rat is 105 weeks. 

Consequently, recent reports of Maltoni's findings 
of angic .rcoma in mice at 50 ppm and Bio-Test's reports 
of finding angiosarcoma in mice at the same level cannot 
be evaluated or accepted as conclusive or definitive 
because the studies involved have not been completed 
and because of the serious difficulties presented in 
regard to extrapolating the animal findings in Maltoni's 
study to the findings of Bio-Test's study. 

The fact that human deaths of 16 PVC workers world¬ 
wide who were exposed to VCM have beer, confirmed as 
attributed to angiosarcoma is cause for considerable 
concern. 

Of great significance, however, is that five of the 
ten deaths in the United States occurred in employees 
who had been employed in B. F. Goodrich's Louisville plant. 

Moreover, two cases of angiosarcoma were observed in 
living employees who worked in the Louisville facility. 

Thus, seven of 13 cases of angiosarcoma attributed 
to VCM in the United States -- more than half -- arc 

« 

associated with one plant. 

• We have been advised that the majority of cases of 

VCM induced angiosarcoma in PVC workers in the 

._ __ 


\ 
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United States -- dead and living -- were observed in 
employees who had worked cleaning reactors and were, 
therefore, exposed to the highest ccncentrations of VCM 
in a PVC plant - quite conceivably in the 500 to 
1000 ppm TWA range. 

Clearly, the human deaths caused by admittedly high 
levels of VCM exposure not now permitted in Firestone's 
plants or industry generally, suggest nothing with respect 
to the effects on humans of the low levels of VCM exposure 
presently permitted in Firestone's plants and in the 
industry generally. 

That is, on the basis of the existing studies, it 

is not scientifically or medically known whether continued 

present low levels of VCM exposure will result in angio- 
I 

sarcoma in a human being, whether or rot that human has 
been exposed to the high concentrations in the past which 
have now been eliminated. 

Further, it may be hypothesized that there would be 
a substantially higher death rate than has been observed 
in the industry if historical exposure levels in American 
industry were substantially dangerous to employees. 

To test the hypotheses Firestone has undertaken to 
study its PVC workforce in order to determine what hazards, 
if any, have existed in our operations. 
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Firestone, is actively and vigorously evaluating all * ^ 
of its deceased employees who worked at its Pottstown 
facility since operations began in 1947, including 
Firestone's tire plant, plastic fabricating and PVC 
facilities there. It should be noted that these employees 
were not included in the Tabershaw Cooper epidemiological 
study commissioned by MCA. 

Dr. Michael M. Baden, Deputy Chief Medical Examiner, 

City of Mew York and Associate Professor, Department of 
Forensic Medicine, and Dr. Bernard Pasternack, Department 
of Environmental Medicine, N.Y.U. School of Medicine, 
have undertaken at Firestone's request a study of the 
death certificates of Firestone's Pottstown employees who 
have died since operations commenced there to determine 
if the causes of death oi: any of Firestone's employees in 
Pottstown, other than the one death already reported, 
were listed as being caused by or suspected as being 
caused by angiosarcoma of the liver; and to compare the 
causes of death of all of Firestone's employees at 
Po-tts town. 

In addition to evaluating death certificates, Dr. Baden 
evaluated, where necessary, hospital records and histo¬ 
logical slide materials on Firestone's employees, 
evaluations which were not undertaken by Tabershaw-Cooper 
in their study. 







The preliminary findings of Dr. Pasternack's pro¬ 
portional study of workers exposed to vinyl chloride 
during 1947-74 and Dr. Baden's findings and conclusions 
based thereon have been submitted with our statement of 
position submitted today. 

Findings at the present stage of these studies 
are summarized as follows: 

• 1. Of the deceased employees who worked in 

Firestone's PVC facilities and who were exposed to VCM -- 
85 of the 87 deaths since 1947 were evaluated -- only the 
death of the one employee previously reported was caused 
by angiosarcoma of the liver. 

2. There was no significant increase in deaths from 

any specific malignancy, comparing the employees who 

I 

worked in Firestone's PVC facilities and were exposed to 
VCM with those who worked in the tire facilities and were 
not exposed to VCM. 

3. There is no difference in all causes of death 
among the 32 deceased employees who were exposed to VCM 
for more than 10 years as compared with the 53 deceased 
employees who had shorter exposures. Among the 22 
malignancies in the group of employees exposed to VCM, 
there is no difference in type of cancer in those exposed 
more or less than 10 years -- except for the one angio¬ 
sarcoma previously identified in the longer exposed group 
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This finding, wc believe, is of extreme significance. 

A. Based on a review of the Tabershaw-Cooper study 
in addition to other scientific studies, particularly 
those of Viola and Maltoni and on the review of Firestone's 
d'lath certificate materials, Dr. Baden concluded: "The 
issue of threshold still remains to be resolved but there 
may be a level beneath which exposure to vinyl chloride 
is not harmful". 

Physical examinations and an exhaustive set of liver 
function tests are also being performed on Firestone's 
current Pottstown and Perryville PVC employees. Although 
superhuman efforts have been expended by Firestone's 
medical department and the Department of Pathology, 
Northwestern University Memorial Hospital, no results are 
available for reporting at this hearing on the permanent 
standard. 

c 

Dr. Thomas H. Milby, Adjunct Associate Professor of 
Occupational Medicine and Environmental Health at the 
School of Public Health, University of California, has 
reported that the existing scientific data indicate, at 
most, VCM is a weak carcinogen rather than a potent one 
in humans and animals. 

On the basis of his investigation, Dr. Milby con¬ 
cluded that it is possible to work with VCM in relative 
safety at the low exposure levels achievable by the 



industry. A copy of Dr. Milby's comments is attached 
to our written statement. 

In addition to the fact that no studies or research 
have been done to ascertain the effects of present low 
level VCM exposure on humans, no scientific, medical 
study, or report has shown that angiosarcoma of the 
livers of rats and mice is caused by exposures to VCM 
in cone ntrations below 50 ppm. 

Although it would seem reasonable that threshold 
values and dose response relationships will eventually 
be developed with respect to carcinogenesis generally, 
the particular values and relationships associated with 
VCM induced angiosarcoma are not now known. 

Consequently, it is clear that the state of scientific 
and medical knowledge available in this area is in its 
early stages - as has been supported by every medical 
witness in this hearing to date - and insufficient for 
the purpose of basing an opinion as to the appropriate 
occupational exposure to VCM at levels below 50 ppin or 
eveir as to the risk of occupational exposure to VCM if 
the exposure level were established at 50 ppm. 

There is not sufficient knowledge to conclude that 
safe levels of VCM exposure do not exist and it is the 
opinion of knowledgeable experts like Dr. Kuschner, 
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Dr. Milby and Dr. Baden, or Doctors Key, Sclikoff, , f 

io i 

' ernehl and others, after review of existing medical 
and scientific studies, that it is entirely possible 
that as yet undetermined safe levels of exposure do exist. 

I 

Speculation of a medical and scientific nature as to a 
specific appropriate level of VCM occupational exposure 
between 0 and 50 ppm for humans, based as it must be on 
inconclusive and uncompleted scientific and medical studies 
on the effects of low level VCM exposure, is, therefore, 
without adequate foundation, entirely conjectural, and 
has no medical relevancy at this time because there are 
no facts to support any specific number. 

Establishment of a " no detectable level" of VCM 
exposure based on the inconclusive and uncompleted 
scientific and medical studies on the effects of low level 
VCM exposure, is, therefore, without adequate foundation, 
entirely conjectural, and has no medical relevancy at this 
time because there are no facts to support any specific 
number. 

Establishment of a "no detectable level" of VCM 
exposure based on the inconclusive and uncompleted 
scientific and medical studies herein would clearly be 
arbitrary and capricious, in view of the stated position 
of the Secretary under the Act with respect to the 1A 
carcinogens. There, the Secretary rejected the concept 



that the carcinogen standard should not allow any 
exposure. 

The same concept guided the Secretary in issuing the 
standard for occupational exposure to asbestos. 

Furthermorc, health and safety standards for occu¬ 
pational exposure to radioactive materials, recognized 
ns harmful carcinogens, under the Atomic Energy Act, 
have not been set at "no detectable levels". Instead, 
the standards have set limits for exposure above detec¬ 
table levels, coupled with specified time periods for 
such exposure. (10 CFR Sec. 20.1, c_t seq . (1973) ) 

To affirm a no-dctectablc level for VCM exposure 
in these proceedings would be entirely lacking in reason 
and consistency of administrative regulation in view of 
the more serious health hazards associated with radio¬ 
active materials, asbestos and the 16 carcinogens -- as 
shown by higher incidence of human death connected 
therewith -- where non-detec table levels were not 
established, and were, moreover, rejected. 

Under these circumstances, a determination by the 
Secretary establishing a no-dctcctable level for VQ1 
exposure would be arbitrary and capricious, .and certainly 
lacking in substantial evidence. 



The world-wide production of PVC resin has been ». 
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estimated to be in excess of 16 billion pounds per year 
with only 257, of the total being manufactured in the 
United States. 

While Firestone does not maintain any interests in 
any PVC producing facilities in foreign companies - a 
number of domestic producers do have such interests. 

It has been estimated, for example, that the 
B. F. Goodrich Co. has interests of 1007„, or less, in 
foreign operations with a combined annual PVC production 
of 783 million pounds. 

1 have already summarized excerpts from a statement 
of the position being taken by the industry as a whole 

within the United Kingdom, which is the world's fourth 

I 

largest PVC producer. 

With the curtailment of the domestic PVC industry, 

< 

foreign producers - unfettered by overly restrictive 
standards which may be required within the United States - 
may ultimately take over our domestic market. The impact 
of this situation will be felt not only by domestic PVC 
producers - but ultimately by domestic PVC fabricators. 


THE PROPOSED PERMANENT STANDARD IS NOT TECHNOLOGICALLY 


FEASIBLE NOR ATTAINABLE IN THE POT.YVIITL CHLORIDE INDUSTRY 

In order to determine whether the proposed permanent 
standard is technologically attainable, Firestone insti¬ 
tuted special technological and engineering studies 
designed to determine whether the present polyvinyl 
chloride plants of the Company located in Pottstown and 
Perryville could be modified and upgraded through process 
and equipment changes to meet the non-detectable VCM air 
exposure levels required by the standard. 

In carrying out these studies, Firestone obtained 
the services of an independent engineering consultant, 
Catalytic, Incorporated, to provide capital cost estimates 
of the specified modifications to the Pottstown and 


Perryville facilities in attempting to meet employee 

exposure levels as required by the standard. 

f 

In addition, the Company engaged the services of a 
professional engineering consultant. Dr. Frederick B. 
Higgins, Jr., an Associate Professor of Environmental 
Engineering Technology and Chairman of the Departments 
of Environmental Engineering and Civil Engineering 
Construction Technologies at Temple University, to conduct 
a study and to determine whether a new polyvinyl chloride 
plant employing the most advanced and sophisticated 
engineering techniques and equipment could be designed 



anti cons true Led to achieve a non-dctcctable level of 
exposure as required by the proposed permanent standard. 

The clear conclusion resulting from the studies 
carried out by the Firestone engineering staff in 
conjunction with Catalytic, Inc., and Dr. Frederick 
Higgins, Jr. is that Firestone would have no alternative 
but to cease all polyvinyl chloride manufacturing opera¬ 
tions if the proposed standard is adopted. The studies 
by the engineering and production staffs at Firestone's 
Pottstown and Perryville plants indicate that despite 
enormous equipment, engineering and process changes at 
both of Firestone's existing facilities, costing in 
excess of $50 million, it is not possible to achieve the 

drastic non-detectable exposure levels required by the 

I 

proposed standard based on engineering controls and 
process modifications. 

Dr. Higgins' study and report, a copy of which is 
included in the Appendix to Firestone's statement of 
position, confirms the conclusions reached independently 
by Firestone's engineering staffs. After analyzing the 
problems encountered in attempting to design and construct 
e new plant to meet a non-detectable level standard, 

Dr. Higgins concludes that it is not possible to predict -- 
even if such a plant were designed and constructed -- that 
it .would be capable of operating at the non-dctcctable level. 
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Attempting to provide engineering controls in the 
PVC industry to reach the "no detectable levels" in even 
a new plant would require pushing to the limits of 
available technology and would require an enormous 

i 

investment of capital. As stated by Dr. Higgins, many 
of the anticipated problems can be overcome only through 
use of specially designed equipment and newly created 
engineering processes. 

The conclusions reached with respect to a new 
plant focus upon and highlight the technological 
obstacles with which the PVC industry will be confronted 
in attempting to meet the exposure levels of the proposed 
permanent standard. Certainly, if technology and engineer¬ 
ing is inadequate today to provide an economical and 
technolotically feasible new plant, it is obvious that 
existing PVC plants, many of which are in excess of 
20 years, cannot be modified and upgraded merely through 
"engineering controls" to achieve a non-detectable 
exposure level. 

With respect to Firestone's existing Potts town plant, 

Dr. Higgins reported that the physical restrictions and 
the heavy investment in major equipment would limit the 
application of many control techniques. "Substantial 
improvement in air quality may be attainable through, 
careful engineering and construction, but the terms pf 




the proposed regulation as written cannot be met f 
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technically in an existing plnnt". 

Dr. Higgins suggests that unless a higher permissible 
exposure level concentration is adopted, all plant 
employees would be required to wear air-supplied air 
masks and protective clothing during a reconstruction 
program of several years. 

The Firestone studies, confirmed by an economic 
review carried out by Catalytic, Inc. the detail of 
which is contained in the appendix of our written 
statement - indicate that between 50 and 55 million 
dollars would have to be expended by Firestone alone 
in attempting to achieve the iion-uetectable level 
standard. Thus, even disregarding the effects the 
severe work practice rules will have on production, 
Firestone would be compelled to make an election betv/een 
closing its plants or doubling its capital investment 
in its PVC plants in order to attempt to continue 
operating. 

Under these circumstances, and especially when the 
magnitude of lost production and additional operating 
costs are considered, it is obvious that management 
could not rationally conclude that the additional ex¬ 
penditures were prudent or economically feasible. 

Because essentially the same technological and economic 




. • 21 

problems confront other PVC manufacturers, it is -too'J 

apparent that the management of all concerns will be 
compelled to reach the same conclusion. 

The Act requires the Secretary to adopt feasible 
standards which have been understood by the courts as 
well as the Secretary to encompass "technologically 
achievable" conditions. In proposing the standard 
with respect to vinyl chloride, the Secretary has not 
taken into consideration the overwhelming engineering 
and technological data which decisively establishes 
that the proposed exposure levels are not attainable 
through engineering controls and work practice methods. 

The standard is simply incapable of being implemented by 
such means. Rather, the effect, of the proposed standard 
will result in the very consequences Congress intended 
to avoid -- putting employers out of business. 

Even though a majority of the PVC industry is 
capable of operating under the temporary emergency 
standard, with the use of air-supplied respiratory 
equipment - the industry in our opinion will not generally 
be able to function under exposure levels below 50 ppm 
without making extensive and costly expenditures for 
new equipment and engineering changes over an extended 
period of time. 
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As stated earlier, there has been essentially no 
mention of the massive capital requirements to achieve - 
on a permanent basis through the installation of 
engineering controls - a ceiling value less than 
50 ppm in all areas. 

Admittedly, Firestone, and we believe the industry 
as a whole, has been able to, on a short-term basis, 
with reasonable outlays of capital, reduce vinyl 
chloride concentration ceiling levels in many areas of 
the operations to less than 50 ppm - and to utilize 
air-supplied respiratory equipment in other areas to 
comply with the Temporary Emergency Standard. 

However, we are assuming that the Permanent Standard 
when promulgated - regardless of the vinyl chloride 
exposure level selected - will include the necessity 
of permanent engineering control in all areas and will 
only allow the use of respiratory equipment on an 
interim basis. 

It is our contention - and I believe the engineering 
modifications and capital costs estimates attached as 
an appendix to our written statement submitted today 
will confirm - that the continual step-down of ceiling 
values of vinyl chloride exposure - on a permanent basis - 
will include tremendously increasing capital outlays - 
and we believe with questionable values as it relates 



to the well being of our employees. We believe that 
0S11A - and NIOSH - are improperly interpreting the vinyl 
chloride exposure level in many operations as they exist 
today. 

I can speak r or the Firestone operations in 
particular. 

A team of NIOSH representatives spent several days 
at our Pottstown facilities in what we heard described 
earlier as a "walk-thru" survey. 

OSHA representatives spent several days each in our 
Pottstown and Perryville plants just recently. These 
men, while I'm sure qualified academically - are not 
intimately familiar with PYC polymerization operations - 
and I feel can be totally misinterpreting the state of 
the industry today - and the massive engineering changes 
and capital required to achieve in the future drastically 
stepped down vinyl chloride ceiling exposure levels in 
absolutely all areas within the plants on a permanent 
basis. 


- While we are awaiting delivery of our constant 
sequential monitoring equipment, wc arc monitoring our 
employees - and work areas - by the use of air bags - 
and gas chromatograph) We have, for example, in our 
Peltstown plant a number of areas which arc clearly 




defined and posted as requiring air-supplied respiratory 
equipment which we know will require substantial capital 
outlays to eliminate on a permanent basis. 

However, the OSHA representatives - via the use 
of a hydrocarbon measuring - not vinyl chloride measuring 
Century Meter - recorded, I believe in a half dozen 
readings, a maximum vinyl chloride exposure level in 
our Pottstown operation of 17 ppm. 

If the permanent standard was in fact going to be 
established both in intent and measured compliance on 
this basis - Firestone could take a different position 
in this hearing. 

However, Firestone would not interpret or comply 
with the vinyl chloride permanent standard - or any 
other standard established to safeguard its employees - 
except to the intent of that standard - not merely to 
the letter of law of the standard. 

Therefore, while we may stand alone in the position 
we are taking at this hearing - we are providing - as 
the Department of Labor requested - a written report 
substantiating our position from all regards. 

Firestone instituted technological studies in concert 
with Catalytic, Incorporated arid Dr. Higgins to determine 
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the equipment and design changes and plant modifications 
which might be required in order to achieve on a permanent 
basis exposure levels below the 50 parts per million 
specified in the temporary standard. 

Additional studies were developed to estimate the 
feasibility and capital costs of achieving (a) 25 ppm TWA 
with a 40 ppm ceiling, (b) a 10 ppm TWA with a 15 ppm 
ceiling, and (c) the non-detectable level required by 
the proposed permanent standard. 

These estimated costs for capital improvements and 
engineering changes at Firestone.'s plants were determined 
on the basis that full compliance with and implementation 
of the engineering controls and work practice methods 
specified in the proposed permanent standard will be 

i 

required regardless of the exposure level ultimately 
• selected. 

/ 

In carrying out these studies our engineering staff 
were forced to include certain highly capital intensive 
engineering modifications -- such as the decontamination 
or incineration -- of all exhaust gases to insure that 
we could, in fact, meet the various levels being studied. 

It is possible that we may be able to achieve lower levels 
than 50 ppm without implementing some of the costly 
incineration systems. 


* 





There is no question, however, but that total 
incineration of exhaust gases would be demanded in an 
attempt to obtain a non-detectable level. 

We are not able to determine at this point in time 

i 

when - between a 50 ppm vinyl chloride ceiling level 
and a non-detectable vinyl chloride ceiling level - 
some of the more costly incineration system will be 
required. 

Our written statement being submitted to the 
Secretary contains extensive engineering data and 
capital estimates, which could be required to meet 
the various levels we have studied. 

We estimate, with Catalytic, Incorporated confirma 
tion, that as much as $10 million will be required to 
insure that our operations are not exceeding the 
50 ppm standard in any area through engineering means 
alone. Of course, as I have just indicated, these 
figures take into consideration full compliance with 
the intent and the letter of the law of the proposed 
permanent standard and include a substantial amount 
for incineration costs. 

The engineering studies and capital estimates 
carried out with respect to Firestone’s plants should 
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be reasonably applicable to other PVC plants of the 
some general age - 6 years and 27 years - currently 
in operation in similar geographic areas. Those companies 
having so called "open-air" plants located in the 
Southern or far Western regions may have substantial 
competitive advantages depending upon the vinyl chloride 
exposure levels contained in the permanent standard. 

To be enabled to meet the 25 ppm TWA and 40 ppm 
ceiling, on the same absolute basis as just stated, 
as much as $20 million could in fact be required. 

Despite the potential capital costs involved in achieving 
these levels, we are in fact recommending this level 
as the permanent standard. Attempting to achieve a 
non-detectabl.e level includes estimated capital outlays -- 
if at all possible -- of $50 million to $55 million. 

This type of cost would double our existing capital 
investment. 

Dr. Higgins concluded with respect to the possibility 
of meeting a 10 ppm TWA level: 

"A level of 10 ppm on a time-weighted average basis 
might ultimately be achievable in existing polyvinyl 
chloride plants through construction of extensive and 
costly new ventilating collecting and exhausting systems, 
particularly in high concentration areas, and through 
revised handling methods in transfer areas. However, 
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on the basis of present technology, no definite forecasts-^ ••^.•3 
can be made as to whether this low level can be attained. 
Whether such a low level is practical and achievable 
can be determined only after the new equipment and 
engineering procedures have been installed." 

Firestone has greatly accelerated its efforts to 
provide engineering and technological improvements 
designed to assure the health and safety of all employees 
engaged in vinyl chloride operations. Firestone will 
continue its efforts to achieve further profound reduc¬ 
tions in exposure levels to the'end that all who work 
with vinyl chloride can be confident that no health 
hazard exists by virtue of their employment. 

It is our position that the industry should be 

, I 

permitted to continue their efforts to achieve 

meaningful and realistic health goals without being 

✓ 

confronted by an unrealistic and technologically 
unachievable standard. 
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STATEMENT OF FRANCIS F. HOY, PLANT MANAGER 
FIRESTONE PLASTICS COMPANY, 
PERRY VILLE, MARYLAND 


JUDGE MYATT: 

I am Francis Hoy, manager of Firestone's 
Perryville, Maryland PVC amnufactaring plant. I 
have been with Firestone for twenty -two years, at 
least seventeen of it associated with PVC. I 
have a degree in chemical engineering which I 
obtained about eleven years ago. My mission today 
is to discuss our objection to some of the work 
practices contained in the proposed permanent 


standard. 




Y/ORK PRACTICES 
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The proposed permanent standard regulating employee 
exposure to VCH, in addition to requiring technological and 
engineering changes in PVC plants, contains numerous sections 
regulating work practices. As with the engineering and 
technological change provisions, Firestone submits that some 
of the proposed work rules are not feasible, or in those 
instances where they are, some may jeopardize employee safety, 
are counter-productive or add unnecessary costs to production. 

In Firestone's statement of position submitted today, we 
have provided a detailed analysis of the proposed permanent 
standard showing the hazardous and counterproductive effects 
of those work rules. We have also provided a proposed permanent 
standard o 1 ' onr o’.n. 

Briefly, now, however, I would like to summarize some of 
the major paints made in cur written submittal. 

Firsi of all, the proposed permanent standard requires 
that all of the work practice provisions, as well as the expo¬ 
sure level and engineering change provisions, apply to any 
area where detectable levels of VCH axe released. In viev; of 
the fact that VCH producers, PVC manufacturers, plastic fabri¬ 
cators, and users do not chare the same VCIl exposures, hazards, 
problems, or acidities to ucal with the chemical, the proposed 
standard, should be limited at this time to the VCH producers 
and the PVC manufacturers, leaving for another time when medical 
mid scientific data arc more conclusive and technology more 
feasible a new standard for fabricators and users. 

The proposed "regulated area" language extends coverage 





of the standard virtually everywhere, even to restrooms, and 
clearly beyond areas of occupational exposure to VCM. 

The risk of exposure in areas where PVC is repackaged, 
stored or used is very small, if not virtually non-existent. 

To understand why this is no, it will be helpful to 
reviev; why PVC resin may contain detectable amounts of residual 
VCM. It is very difficult to strip all the VCM from PVC resin. 
VCM migrates from PVC resin very slowly. Therefore, residual 
VCI1 is detectable at low levels in the resin for considerable 
periods of time after the resin is made. 

If the PVC resin is confined in a closed container, a 
small amount of residual VCM will slowly migrate from the 
resin, and if the air space in the container is small, a VCM 
concentration may be created inside the container. Once the 
container is opened, the VCM would be difficult to detect be¬ 
cause it escapes quickly into the atmosphere. 

Nevertheless, measurable amounts of VCM nay be retained 
in the resin and a probe inserted in the container could 
detect measurable levels. 

Consequently, by strict interpretation, nil arcus where 
PVC resin is handled could fall under the standard, v/hilc in 
reality employee exposure to residual VCM .in the resin in many 
of these areas would be virtually non-existent. 

The effect of a stringent application of thi.s rule would 
be to unnecessarily broaden the area of control and make a 

nightmare of implementation. Carried to extremes by an over- 
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zealous individual, control could be extended to cover the 



truck that hauls the resin, the terminal where it is parked, 
the customer's lab where a sample container could be opened, 
or the office of a purchasing agent where a sample might be 
inspected. 

A modification has been suggested which would eliminate 
these problems without compromising the protection of personnel 
and which should be considered for inclusion, in the permanent 
standard. 

This provision would be one that would exempt areas from 
regulation where a resin used or handled contains a residual 
VCH concentration below 0.1 percent. Our concern should be 
v/ith VCN at the employee breathing level v;here it may be in¬ 
haled and not with the concentration levels that may occur 


inside a closed cuntaiuwr '..here there rs no oujpxoyoo ca^Oou.o. 

The approach of exempting particular areas from regulation 
where the concern;ranion of the regulated suosuance is below a 
certain level has been previously adopted by the Secretary 
in other carcinogen standards. (29 CFR 1910.95 (c)-(p), 39 
Fed. Reg. 3755 (197'0) 

The Secretary excluded from regulation any solid or liquid 
mixture containing less.than one percent by weight or volume 
of eight of the carcinogens and for the remaining six excluded 
any solid or liquid mixtures containing less than 0.1 percent. 
In so doing, the Secretary stated: 

"The overall purpose of the exclusions is to avoid 
substantial obstruction, if not stoppage, of the use of many 
processes- and products v.’hich arc considered useful in industry. 







An exposure exemption based on these reasons for the 14 
carcinogens previously covered is equally, if not more, appli¬ 
cable to- VCM, which is considered a less potent carcinogen 
than those previously identified. 

The standard covers the use of respirators. Because the 
entire PVC plant complex is periodically or continually ex¬ 
posed to detectable levels of VCM, the proposed standard, in 
effect, requires that respiratory protection be provided for 


and used by every employee in the entire complex. 

The four types of respirators specified in the proposed 
standard all require the utilisation of a full face piece 
providing for a positive pressure or operating in a pressure 
demand mode. Such macks are extremely uncomfortable and bur 
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torture." He clearly spelled how such devices can induce 


fatigue, impair efficiency and, in many cases, creaue other 
occupational hazards in attempting to resolve one hazard. 
Actually, the wearing of such masks would constitute a safety 
hazard in and of itself. Operators and maintenance personnel 
wearing full face masks and carrying an air bottle or trailing 


r hose cannot provide the alert surveillance needed to avoid 


accidents. Faulty maintenance is almost certain to occur because 


craftsman cannot see clearly or 


;o preoccupied with th° 


mask as to lose concentration on the o ob * 

Operators must be able to read clearly the instruments 
describing the state of the reaction in the reacting vessels. 
They must be alert for upset or dangerous conditions shown. 



They must concentrate on the job at hand. Placing employees 
in a full face piece, air-supplied respirator will diminish 
their alertness and concentration resulting in poor work and 
frequent mistakes. 

In the course of perferming the requirements of various 
job3 in the plant, employees must move rather extensively 
around the equipment, between floors, up and down stairs and 
distances of 50 to 50 feet and more from a central station. 

Such requirements for mobility make permanent air stations 
and hoses totally impractical for most jobs. An allowed 
alternative is a portable back pack air supply unit. 

One model weighs approximately 28 pounds '"id provides an 
air supply of about 50 minutes. Assuming an adequate safety 
factor of 10 minutes, an employee would have to change three 
times per hour or perhaps use units with larger air supplies 
weighing up to 50 or 60 pounds. 

Moreover, changing of tanks would also impede mobility 
because in changing tanks the employee would have to be in an 
area containing undetectable levels of VCn. This would require 
an employee to leave his work area unattended, a safety hazard 
in itself, in order to effect a tank change. 

Tank change areas would have to be specially built and be 
securely isolated from the work area in order to guarantee 
noncontamination. Due to these various factors and inconven¬ 
iences, Firestone's operating personnel have estimated that 
probably 25 percent of the present employee staff may either 
terminate employment or request transfers to different areas 
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if required to wear such respirators during a major portion 
of their working day. 

Firestone submits that the use of air supplied respirators 
ore only necessary when concentrations of VCN reach excessively 
high levels and that when such incidents do occur, full-face 
masks are not necessary and are in fact dangerous to employee 
safety for the reasons given. Respirators which ore less 
cumbersome and provide the employee a greater degree of visi¬ 
bility, mobility and comfort, such as canister type respirators, 

should be substituted. 

The proposed permanent standard requires that employees 
entering a regulated area shall wear protective full-body 
clothing, footwear and gloves. Protective clothing is defined 


v^ t -•— -'retentive a; 
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against VCI'i", such clothing would have to be impervious to 

air due to the iact that vCii is a gas. 

As a consequence, such clothing v/ould also be impervious 
to body moisture, resistant tr heat possage, and would tend to 
be extremely abrasive to the skin. In effect, therefore, 
although the proposed permanent standard attempts to make a 
distinction between "protective" and "impervious" clothing, 
the distinction made is without a difference because impervious 
clothing will be required for all employees on all occasions. 

Employees required to v;ear such clothing will be subjected 
to almost intolerable work conditions because the clothing will 
produce much heat and discomfort, "'''esc conditions will also 
produce fatigue, reducing employee alertness. In addition, 
since.such a suit would be impervious to VCM, a garment ol 
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this type would tend to guarantee long-term exposure to VCM 
if, by chance, sone of the gas entered the garment. 

Use of gloves will diminish an employee's .terity and 
would be objectionable for most jobs because operators will 
find it difficult to operate controls and keep records, and 
maintenance men, particularly instrument and electrical re¬ 
pairmen will not be able to perform their work safely and pro¬ 
perly. 

Thus, because of the reduction in employee efficiency 
due to the cumulative effects of fatigue, the dangers of 
unsure footing and decreased hand and finger movement, main¬ 
tenance, repair and other such work will take substantially 
longer than what is now experienced. Increases in maintenance 
and repair time could foreseeably require certain production 
segments to shut down completely disrupting the entire produc¬ 
tion process. 

Although the standard writers may have intended to protect 
employees from exposure to VCM by requiring them to wear pro- 
tective clothing, ironically such clothing really does not 
afford an employee any more protection than if it were not 
worn. As a gas, air-borne VCM will not cling to clothing, skin 
or equipment. Residual VCM remaining in PVC resin would like¬ 
wise dissipate into the air and not cling to the skin, clothing 
or equipment. 

In view of the foregoing, it is not reasonable to dictate 

and require employees to wear protective clothing. Requiring 
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employees to wear hot, cumbersome, uncomfortable and unsafe 
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impervious protective clothing v:ould be expensive, d<u /.-ru , 

counterproductive and difiicult to enforce. 

The propcccd standard also requires employees to remove 
all protective clothing at each exit from a regulated area. 

In the case ol' solid or liquid carcinogens, the dust of the 
liquid on the employee's clothing is the carcinogen itself 
or is made up in large parts of the carcinogen. In the case ol 
FVC resin, the suspected agent VCM will be a very small part 
of the dust and will dissipate into the air in nearly undetec¬ 
table concentrations. Consequently employee contact with VCM 
from dust on clothing is again virtually nonexistent. 

Furtnerraorc, to satisfy the requirement of removing 
protective clothing on each exit from a regulated area, em¬ 
ployees wiii be forced to go to the locker room to change clota- 
ing before going for a break or fox’ lunch and to l'eturn to such 
area to change back into protective clothing before returning 
to work. 

Maintenance personnel will have to change each time they 
enter and leave a regulated area. Depending on the location 
of tne change room and break room, this rule might easily con¬ 
sume one to two hours per day per man and much more m the case 
of those who successfully abuse the rule. 

On the basis of the available medical and scientific 

evidence, the gi’oup of employees at maximum risk with respect 

to VCM induced angiosarcoma is the reactor cleaner group: 

those ex; d to the highest concentration of VCM for the 

* 

longest period of time. For many years, Firestone has been 
committed to reducing the cxposui'c of reactor clcanci's to VCM 

4 


reactors must be cleaned 


by minimizing tbo number of times 
by employees. 

By continuously making process improvements. Firestone 
has introduced high pressure water systems to clean some 
reactors, sophisticated ventilation systems to remove VCM 
from reactors prior to employee entry, and extensive venti¬ 
lating systems to insure atmospheres inside reactors at 
concentrations below 50 ppm VCM. 

Over uhe years, Firestone has instituted in a major 
portion of its reactors at Pottstown cleaning system improve¬ 
ments which have reduced the need for employee cleaning of 
reactors from every one to two batches, or once a day, in some 
cases, to every 1.00 batches, or perhaps once a month while, 
at the same time, the vacuum and ventilating systems have 

reduced employee exposure to VCM inside those reactors to 
less than^ 50 ppm. 

Completion of these procedures has practically been 
accomplished at Pottstown ar.c} win be implemented at the Perry- 
ville facility. Reactor ventilation is in use in both plants. 

Firestone will continue to develop process improvements 
similar to those described above for minimizing employee 
cleaning of reactors and to reduce employee exposures there 
when such cleaning is required. 

Although Firestone believes that this essentially 

% 

technological approach to the problem of reactor cleaner 
exposure is the most effective means of minimizing health 



hazards to employees, it also recommends, in order to insure 
that all steps have been taken to provide maximum protection 
available to its reactor cleaner employees in view of their 
identification as the group of maximum risk, that reactor 
cleaners wear protective clothing and gloves sufficient to 
protect them from skin contact with the material chipped and 
cleaned from reactor walls. 

In referring to maintenance the proposed permanent 
standard requires that employees engaged in maintenance or 
repair operations on contaminated systems, or in vessel 
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entry, be provided with and required to wear whole-body 
air-supplied suits impervious to VCfl and a respirator with 
a full face piece. This rule constitutes an extreme safety 
hazard. 

Heactor cleaners must climb through a manhole-size 
opening and dov.m a ladder into the vessel. They then must 
work on the curved bottom surface of the vessel, step over 
agitator blades and work from a ladder to clean the walls 
and done. An air-supplied mask's trailing hoses constitute 
a safety hazard to employees engaged in these activities. 

* i 

The addition of a bulky air-supplied suit would further de¬ 
crease an employee's nobility, balance, sure-footedness and 
efficiency. 

Tne activities of maintenance employees working on 
contaminated systems or equipment wearing respirators and 
"space suits" can be as demanding and dangerous because they 
must work from platforms, climb ladders and be able to move 
around the equipment. 

Furthermore, the perspiration generated by these suits 
will result in severe discomfort. Firestone's operating 
personnel estimate in a report attached to our statement of 
position that premium wages will be required to induce cm- 

4 

ployecs to wear space suits and that employee efficiency may 
well decrease as much as 75 percent when such suits are worn. 

In fact, we have been advised by the Mine Safety Appliance 
Center, one of the largest manufacturers of space suits, that 
air suits, tested or certified to be used in the presence of 



VCM arc not available for purchase. 

Finally, recognizing the fact that such "space suits" 
represent a safety hazard due to their cumbcrsomencess and 
lack of comfort, the Secretary did not require their use 
in the carcinogen standards. Commenting on this matter, the 
Secretary stated (39 Fed. Reg. 3759 (1974)): 

"OSIIA agrees v/ith the many comments that a full imper¬ 
vious air-supplied suit is cumbersome while impervious garments 
with air-supplied hoods are adequate and more comfortable to 
the workers." 

No explanation has been offered as to why there has been 
a reinstitution of the impervious air-supplied suits require¬ 
ment for exposure to VCM. Such action is questionable because, 
as noted repeatedly, VCM does not cling to clothing or skin 
due to its volatile nature. 

Consequently requirements for such suits should be with¬ 
drawn from the standard and only the requirement that clothing 
and gloves providing reactor cleaners protection from skin 
contact with material chipped and cleaned from the reactor 
walls be instituted. 

The mandatory shower requirements of the proposed perma¬ 
nent standard are not necessary to protect against hazards 
from VCM exposure because VCM is a highly volatile substance 
which does not cling to skin or clothing. Splashes with liquid 
VCM almost never occur because of this volatility. Should 
any touch the .skin, it will evaporate immediately leaving no 
VCM residue. 

Indeed, the chemical property pf VCM gas which renders a 


shower requirement unnecessary in protecting against an 
exposure hazard has already been reco G nized by the Secretary 
in promulgating the previous carcinogen standard. In the 
background statement concerning shower requirements, the 
Secretary stated (39 Pod. Reg. 3759 (1974)): 

Principally volatile materials will not be present long 
enough for routine washing or showering to have effect as a 
protective measure. Thus, a requirement to wash on exit, and 
shower at the end of each day, would not offer any significant 
protection to employees working in areas with volatile materials 
Trace amounts that might be absorbed onto exposed skin vaporize 
long before the employee would wash or shower." 

As a consequence, to require employees to shower after 
being exposed to the highly volatile VCH would be in direct 
conflict with, and contrary to, the expressed position of the 
Secretary in the carcinogen standard. Showers are provided at 
the Pirestoiie plants, but as an employee convenience, not a 
regulation. 

Firestone's primary objection to the emergency provisions 
of the proposed permanent standard is the requirement that 
special medical surveillance by a physician shall be insti¬ 
tuted within f' / i hours for all employees present in an area at 
the time of an emergency, regardless of the amount of VCM 
which may have escaped during the emergency situation. 

Additional surveillance after emergencies would result 

in an unreasonable burden on the employer and a nuisance to 

% 

most employees. The requirement also lias the potential of 
being’abused by troublesome employees. 




For example., an employee looking for a long break, an 
employee desiring to narass a supervisor or an employee just 
looking for a cnange of pace could easily simulate an expo¬ 
sure to VCI 1 while not being monitored in order to be sent 
to the hospital or physician's office to begin his medical 
surveillance. If monitoring were too strict for a pretended 
exposure, a brief real exposure could easily be arranged. 

Another major drawback to this requirement is tnat even 
a minor incident might require that half or all of the working 
crew report to a physician's office witnin 24 hours of the 
emergency. The safety of the plant might go completely beg¬ 
ging while unqualified operators covered the jobs vacated 
by regular operators who were out of the plant beginning their 
medical surveillance. 

Finally, any standard which requires employees to aban¬ 
don an area wnere there may be an unexpected exposure to VCH 
and only permitting return to the area after employees have 
donned air respirators, would be unwiso. Evacuating the area 
when an alarm sounds, and not remaining to see what has hap¬ 
pened is a situation which must be avoided if any emergency 
is to be quickly, efficiently, and safely brought under control. 

In emergencies it may often be more prudent to accept a 
brief exposure to VCM to avoid a larger exposure or a mush¬ 
rooming hasard. It would be impossible to guess how many 
lives have been saved by prompt action in scaling off ruptured 

lines, closing valves and transferring batches from leaking 

% 

reactors, actionviiich v/ould be prohibited if the proposed 



standard is adapted. 

Firestone has ordered and will install multipoint, 
constant, sequential monitoring systems which will plot on 
graph paper the level of VCi'l exposure. These graphs will 
show amounts of VCH released at all times and during any 
emergency. 

Such a fixed system continuously checks many areas, and 
via its early warning capability greatly minimizes exposures. 

It continuously cycles monitoring samples to an infrared 
or chromatographic analyzer thereby producing instantaneous 
results indicating exposure levels in excess of that per¬ 
missible. The only monitoring equipment currently avail¬ 
able for the individual is the air bag or carbon tube sampler 
which require extensive testing through analytical procedures 
to determine the results. By the time such results have been 
analyzed they are after the fact in tnat the employee may 

already have been exposed to a level in excess of that per- 

\ 

miscible. 

A fixedjnonitoring system permits the immediate feedback 
of monitoring results and where necessary could alarm per¬ 
sonnel to high VGI1 concentration, pinpoint the area quickly, 
and permit employees to immediately don air masks. This 
is by far the? best method to avoid or minimize exposure and, 
therefore, offers the best overall protection to all personnel. 

Because a fixed monitoring system, in effect, also pro¬ 
vides continuous reporting which will be available to OCHA 
compliance investigators and kept for 20 years, the special 
reporting requirements of the proposed permanent standai'd 
arc unnecessary. 
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In lieu of too n>onitorin C and special reportin G pro¬ 
visions required by th. proposed standard, the Secretary 

Should require utilisation of a constant monitor^ system 
which will provido all monitorinc and inforaat . on nccco;;a 

or piotection of employees. 

As I said in the be E innin G , our written submittal 

covers in Greater detail tne problems associated with the 

worh rules and includes some I have omitted. However, I 

clieve 1 have Civen you the hi G hliGhts of our objections 
to the work rules. 


Thank You. 


-END- 
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PREAMBLE 


Firestone's management is gravely concerned 
about the potential health hazard which may result from 
indiscriminate exposure to vinyl chloride monomer. Present 
medical and scientific data, however, do not justify the 
abrupt termination of an industry affecting hundreds of 
thousands of people which clearly will occur if the propose! 
permanent standard with respect to vinyl chloride is adopted. 

Firestone's position with respect to this matter 
was reached with profound study and concern about the health 
aspects which may result from undue exposure to vinyl chloride 
monomer. As a result of the Company's intensive review and 
study of the medical problems that potentially exist and the 
severe impact adoption of the proposed standard will have on 
the industry, the Company has concluded that prudent and 
careful management of all VCM operations are required and 
that every technologically feasible method that can be 
employed to protect the people involved in the industry 
must be adopted.- 

Firestone is willing to expend all capital necessary 
for the research, development and implementation of those pro- 






cedurcs which will reduce employee exposure to vinyl 
chloride monomer to the lowest technologically feasible 
level. 

Because the exposure levels of the proposed 
standard are however technologically unachievable, a . 

reasonable and medically prudent exposure level must be 
selected with the intent of protecting the health and 
safety of all engaged in the industry. A reasonably 
achievable and feasible exposure level, in conjunction 
with safe and practical work practice rules must be 
adopted with, of course, the overriding consideration 
being attainment of the most limited exposures of VCM 
to industry employees. 

Firestone submits that a safe and medically 
sound, as well as a technologically and economically 
feasible, standard is that which provides for a 25 ppm 
TV7A and 40 ppm ceiling exposure level. Close and careful 
adherence to this level with appropriate and adequate work 
rules will assure safe working conditions without destroying 
the entire industry. These levels, if properly implemented 
and enforced, will minimize occupational risks and afford 
industry and the engineering community opportunities to 
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develop more sophisticated and advanced techniques which 
can be employed further to reduce vinyl chloric 
in the ambient air. 

The exposure level standard which Firestone 

proposes, 25 ppm TWA coupled with a 40 ppm ceiling, is 

, , v achievable nor a level which 
not one which is immediately achieve 

can be accomplished without the expenditure - 

of dollars at Firestone alone. Howeve , 

achievable and although one which will have severe -on- 

consequences on the polyvinyl chloride industry, is a 

• un dcr which the industry can survive. This exposure level 

• rained as the permanent standard until further 
should be maintained as tne p 

cfndv of the human as 

m .a; ra i experimentation and study, 
ongoing medical expei-t , .. , Mve 

well as animal experience, is completed and more defini 

conclusions have been reached concerning the nature an 

• wi chloride monomer may have on industry 
consequences vinyl ^hioriae 

employees. 


vii 
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8EST SCIENTIFIC 

SCIENTIFICALLY PRUDENT To m »”, IS MEDICALLY AND 

A ‘ ^K.5K 1 S! 1 ^ d 1 ;^"5J«c studios aoo 
Exposure Lcvnic Appropriate Human 


* 

a common thread unites all of the known scientific 
and medical research into the carcinogenic effects of VCM 

P e with respect to liver angiosarcoma, in humans: Key 
I experiments remain to be completed before any determination 
f can be made with respect to the effects of low level human 
| occupational exposure to VCM. Except for the Tabershaw- 
I Cooper epidemiological study to be discussed below, all of 

■ the recent scientific studies on which the exposure level 

1 ln the permanent standard will be based were done on animals, 

7 Pri “ rily and miCe ' The ~ no recent reported 

j Studies involving VCM exposure to higher level animal spe- 

. ies which have metabolic systems more closely akin to man's 

■ such as dogs or monkeys. Furthermore, no scientific study 

Legists which establishes to what degree, if any, studies of 
L carcinogenic effects on rats and mice can be extrapolated 
■to humans, although the National Cancer Institute's Ad Hoc 
I Committee on The Evaluation of Low Levels of Environmental 
■Chemical Carcinogens in 1970 reconttended that humans not be 
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I - . to be carcinogenic in at lea 

exposed to substances she ^ attache a report of Dr. Marvin 

to species of animals . ^ Chairman of 

.Kuschner, Dean of Scho diversity of Mew York 

L Department of —* there is not only 

| a t Stony BrooH indicates^ extrap olation with 

an enormous difUc" 1 ^ a nimal £i ndings at 

I specific respect to the pre i • ^ fey Malt oni 

' and Bio-Test but also x* - ^ susceP tible to 

the possiblity that man is - ^ ^nj Conscq uently . 

angiosarcoma than rodents ex o£ angiosa rcoma in mice 
recent reports « alt ° nl q£ £ln ding angiosarcoma in 

a t to PPm and Bio-Tesfs ««* or accep ted as con¬ 
fine at the same level can ^ involved have not 

elusive or definitive becau. ai££ iculties pre- 

- completed t he animal finding - 

-—-• 

Mal an experience to date is less 

Similarly, the hum epiae miologie al study 

The Tabershaw-Coop from 

than definitive- . ani£ icant excess of de 

found a not statistically sig ^ and lymphatic 

f the liver, brain, 

, angi° sarcoma °. _ it a meeting 

--- • U mqplt AU ^ __ a 


angi° sarcoma °. _ _ . i f it a meeting 

_____ 77 d bY Maltoni hlinS ^ o : xlf 1974 that 

/ T f has been suggested ^X cn ces on May 1 elo p the 

82 / vorK Academy ‘ h he observed human who 

T'ages^t which the el^^e r^ing occupa- 

angiosarcoma tumor^ 10 -»o ,e«s; <ortiM lifetime- 

tiona 1 ly^exposed to VCM over . 
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systems in workers exposed to VCM, but a less than expected death 
rate, compared to the population as a whole, from all causes. 

The fact that human deaths of 16 PVC workers worldwide 
who were exposed to VCM have been confirmed as attributed to 

angiosarcoma is cause for considerable concern_' Of great 

significance, however, is -.hat 5 of the 10 deaths in the United 
States occurred i~ employees who had been employed in B. F. 
Goodrich's Louisville Diant. Moreover, two cases of angiosarcoma 
were observed in living employees who worked in B. F. Goodrich's 
Louisville plant. Thus, 7 of 13 cases of angiosarcoma attributed 
to VCM in the United States--more than half—are associated with 
Goodrich's Louisville plant. Also of significance is a report 
that 12 of the 13 confirmed cases of VCM induced angiosarcoma in 
PVC workers in the United States--doad and living—wore observed 
in employees who had worked cleaning reactors and were therefore 
exposed to the highest concentrations of VCM in a PVC plant. 

Again, the known fact that the angiosarcoma tumor causes death after 
more than 14 years exposure to VCM; the fact that human occupa¬ 
tional exposures to VCM during the period in which the 16 humans 
who died were exposed were many times greater than they are now; 
and the significant cluster of deaths at Louisville all suggest 
that extensive study should be undertaken to determine if unique 
conditions causing extraordinary exposures, particularly with 
respect to employees cleaning reactors, at Goodrich's Louisville 
plant some time ago existed, and explain the cluster of human 
deaths observed. 

83 / Appendix 170, NIOSH, Confirmed Cases of Liver Angio¬ 
sarcoma Amon? PVC Workers. 
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Clearly, the human deaths caused by admittedly high 
levels of VCM exposure not now permitted in Firestone's plants "or 
industry generally suggest nothing with respect to the effects 
on humans of the low levels of VCM exposure presently permitted 
in Firestone 1 s plants and in the industry generally. That is, on 
the basis of the existing studies, it is not scientifically or 
medically known whether continued present low levels of VCM ex¬ 
posure will result in angiosarcoma in a human being, whether or 
not that human has been exposed to the high concentrations in 
the past which have now been eliminated. Further, it may be 
hypothesized that there would be a substantially higher death 
rate than has been observed in the industry if historical ex¬ 
posure levels in American industry were dangerous to employees. 

Moreover, as the attached report of Dr., Thomas H. 

Milby, Adjunct Associate Professor of Occupational Medicine 
and Environmental Health at the School of Public Health, 
University of California shows (Appendix 157), the existing 
scientific data indicate that, at most, VCM is a weak carcinogen 
rather than a potent one in humans and animals. In the con¬ 
text of other studies in the area of carcinogens which demon¬ 
strate that below certain amounts of a single or cumulative 
dosage, no detectable harm is caused, or the extent of harm is 
of no practicable importance because the latency period prior 
to manifestation of harmful effects will be of greater dura- 
tion than the normal lifespan of man,- ' it is reasonable to 

S=* 

n 

84 / see Carcinogens, 39 Fed. Reg. 3758 (1974). 
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conclude, as Dr. Milby did, that it is possible to work with 
VCM in relative safety at the low exposure levels achievable 
by industry, particularly in viev; of the relatively small 
number of deaths attributed to VCM as compared with other 
potent carcinogens and the relatively long latency period 
presently observed in connection with development of the 
angiosarcoma tumor. 


VM"'- n 
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In addition to the fact that no studies or re¬ 
search have been done to ascertain the effects of present 

low level VCM exposure on humans, no scientific or medical 
study or report has shown that angiosarcoma of the livers 

of rats and mice is caused by exposures to VCM in concentra¬ 
tions below 50 ppm. Although it would seem reasonable that 
threshold values and dose response relationships will even¬ 
tually be developed with respect to carcinogcnsis generally, 
the particular values and relationships associated with VCM 
induced angiosarcoma are not now known. 


Consequently, it is clear that the state of scien- 
bific and medical knowledge available in this area is in its 
early stages, and insufficient for the purpose of basing an 
opinion as to the appropriate occupational exposure to VCM 
at levels below 50 ppm or even as to the risk of occupational 
exposure to VCM if the exposure level were established at 50 
ppm. There is not sufficient knowledge to conclude that safe 
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levels of VCM exp-sare do not exist and it is the opinion of 
knowledgable expe, . like Dr. Kuschner, Dr. Milby and Dr. Michael M. 
Baden, Deputy Chief Medical Examiner, City of New York and 
Associate Professor, Department of Forensic Medicine, N.Y.U. 

School of Medicine (see attached report Appendix 185 ), after 
review of existing medical and scientific studies, that it is 
entirely possible that as yet undetermined safe levels of exposure 
do exist. Speculation of a medical and scientific nature as to 
a specific appropriate level of VCM occupational exposure between 
0 and 50 ppm for humans, based as it must be on inconclusive and 
uncompleted scientific and medical studies on the effects of 
low level VCM exposure, is, therefore, without adequate 
foundation, entirely conjectural, and has no medical relevancy 
at this time because there are no facts to support any specific 
number. 

B. If The Existing Medical And Scientific Data 
Is The Sole Support For No Detectable Level 
Of VCM Exposure, The Proposed Permanent 
Standard Will Not Withstand Judicial Scrutiny 
Under The Substantial Evid e nce Test _ 

Under the standards for judicial review as expli¬ 
cated in Industrial Union Department, AFL-CJO v. Hodgson , 

1 OSIIC 1631, _F. 2d _, (D.C. Cir. 1974) , the no detecta¬ 

ble exposure level proposed as a permanent standard will not 
withstand judicial scrutiny. The decision of the Court of 


V, 


it 


Appeals for the Eighth Circuit in Reserve Mining Company v. 

Un ited States , _F. 2d _, No. 74-1291 (1974),on motion for 

stay of injunction pending appeal, is instructive in this 
respect. In that case enforcement proceedings under 

the Refuse Act, the Federal Water Pollution Control Act and 
the federal common law of public nuisance were invoked to 
enjoin Reserve from discharging taconite tailings (asbestos¬ 
like fibers) into Lake Superior and into the atmosphere 
surrounding Reserve's plants. The issue joined on the motion 
for stay of the lower court's injunction requiring a shutdown 
of Reserve's plant was essentially the same as it is here -- 
whether the current state of medical knowledge was sufficient 
to demonstrate a health hazard from exposure to taconite tail¬ 
ings justifying a determination to completely shutdown Reserve’s 
operations. As here, the state of medical and scientific 
knowledge available was in its early stages and insufficient 
for the purpose of basing an opinion as to the magnitude 
of risks associated with the levels of exposure to asbestos- 
like fibers in the case. The Court specifically found that 
although Reserve's discharges represent a possible medical 
danger, the nature of the health hazard was unknown. Be¬ 
cause of the absence of knowledge, an assessment of the 
health risk was simply impossible. Consequently, the Court 


concluded hat Reserve would ultimately prevail on the issue 

. . 85/ 

that no health hazard existed, as follows: 


"It cannot be said, other than as a 
matter of conjecture, that the dis¬ 
charges will result in any higher 


85 / Slip op. atp. 25. 
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incidence of disease than that ex¬ 
perienced by a general public not 
similarly exposed. Although we are 
sympathetic to the uncertainties 
facing the residents of the North 
Shore, we are a court of law, gov¬ 
erned by rules of proof, and unknowns 
may not be substituted for proof of 
a demonstrable hazard to the public 
health." 

The state of medical and scientific knowledge 
herein is in an even earlier stage than in the Reserve 
Mining case, where the record included a number of studies 
of the effects on humans of exposure to asbestos as well as 
a court ordered human tissue study to ascertain the effects 
of ingestion rather than inhalation of asbestos. A permanent 
standard embodying a no dectectable VCM exposure level based 
on the existing inconclusive and uncompleted medical and 
scientific evidence herein will not be supported by sub¬ 
stantial evidence under the teachings of Industrial Union 
Department v. Hodgson and Reserve Mining. 


C. Establishment Of A No Detectable Level For 
Occupational Exposure To VCM Would Be In 
Direct Conflict With, And Contrary To, The 
Previously Expressed Position Of The Secretary 
In The 14 Carcinogens And The Asbestos 
Standards 


Section 6(b)(5) of the Act requires the Secretary 
to consider experience gained under the Act and under other 
health and safety laws in issuing a standard for occupational 
exposure. Establishment of a "no detectable level" of VCM 
expos ,- ve based on the inconclusive and uncompleted scientific 




and medical studies herein would clearly be arbitrary and 

capricious, in view of the stated position of the Secretary 

under the Act with respect to the 14'carcinogens. There, 

the Secretary rejected the concept that the carcinogen standard 

86 / 

should not allow any exposure, as follows: 


"We agree with the Ad Hoc Committee 
on the Evaluation of Low Levels of 
Environmental Chemical Carcinogens 
that a safe level of human exposure 
to any of the 14 carcinogens cannot 
be established by application of 
present knowledge. But we are not 
prepared to draw from this state of 
knowledge the conclusion that such 
levels do not exist. First, it is 
the professional opinion of many 
knowledgeable people that as yet 
undetermined safe levels of exposure 
possibly do exist. Also, a conclusion 
that safe levels do not exist seems 
questionable in view of other studies, 
some in tnc area of carcinogenicity 
which demonstrated that below a certain 
amount of a single or cumulative dosage, 
no detectable harm is caused, or if 
harm is caused, the extent of such harm 
will be of no practicable importance 
because the latency period prior to 
manifestation of harmful effects will 
be of greater duration than the normal 
lifespan of man. Secondly, no possible 
exposure to the carcinogens under any 
circumstances could only be guaranteed 
by a total ban on the manufacture, use 
(even for cancer research), and trans¬ 
portation of the substances. As long 
as the substances are used, exposure to 
some amounts may occur because of 
breakdown of equipment or human error. 
Accordingly, the intent of the stand¬ 
ards is to reduce exposure of workers to 
any of the listed substances to the 
maximum extent practicable consistent 
with continued use." 


_B(/ 39 Fed. Reg. at 3758 (1974). 
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The same concept guided the Secretary in issuing the standard 

for occupational exposure to asbestos. There, as here, "the 

dispute is as to the determination of a specific level below 

... . 12 / 

which exposure is safe." The exposure standard was not 
established at a no detectable level even though known human 
deaths from occupational exposure were in the thousands, far 
exceeding the deaths from occupational exposure to VCM and 
available medical and scientific evidence was much more con¬ 
clusive than that involved herein. 

Furthermore, health and safety standards for 
occupational exposure to radioactive materials, recognized 
as harmful carcinogens, under the Atomic Energy Act'^^ 
have not been set at no detectable levels. Instead, the 
standards have set limits for exposure above detectable 

levels ,^coupled with specified time periods for such ex¬ 
posure"] 


To affirm a no-detectable level for VCM exposure 
in these proceedings would be entirely lacking in reason 
and consistency of administrative regulation in view of 
the more serious health hazards associated with radioactive 
materials, asbestos and the 14 carcinogens (as shown by 
higher incidence of human death connected therewith), where 


82./ 37 Fed. Reg. 11318 (1972). 

_8£/ 42 U.S.C.A. §2201 et seq. (1973). 

09/ 10 CFR §20.1 et seq. (1973). 
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non-dctectable levels were not established, and were, more¬ 
over, rejected. Under these circumstances, a determination 
by the Secretary establishing a no-detectable level for VCM 
exposure would be rejected as arbitrary, capricious, and en¬ 
titled to no weight under the Supreme Court's seminal pro¬ 
nouncement with respect to the agency decision making process 
in Skidmore v. Swift" & Co . , 323 U.S. 134 , 140 (1944): 

"The weight of such a judgment (i.e. 
the administrative determination] in 
a particular case will depend upon the 
thoroughness evident in its considera¬ 
tion, the validity of its reasoning, 
its consistency with earlier and later 
pronouncements, and all those factors 
which give it power to persuade, if 
lacking power to control." 

D. A Carefully Considered Theory Of The Onset Of 
The "oo-Callcd Vinyl Chloride Disease," Based 
On Human Observations, Suggests Early Diagnosis 
Of The Disease Before Development Of The 
Angiosarcoma Tumor And Possible Preventive 
a Care To Impede, If Not Terminate, The Progression 
Of The Disease 


In December 1973, a German group of scientists— 
Juhe, Lange, Stein and Veltman—reported on a study of 13 
humans exposed to VCM. Although one of the few studies of 
human exposure to VCM and although the study itself was 
carefully done and of monumental significance in terms of its 
implications, it was not mentioned in either the temporary 
emergency standard or the proposed permanent standard. 


hi^-! rr -aBfris - 


| | After exhaustive and thorough examinations of the 

humans, the Julie group declared that the pathogenesis of 
®che disease was as yet unexplained, but that the symptoms 
Jabserved in humans suggested that the cause of the disease 
could be attributed to obstruction of connective tissue or 

m 

I ■Dlood vessel connective tissue which then developed into 
! ^>lood circulation disturbances and finally into a systemic 
disease, a syndrome involving the participation of numerous 
* Morgans in the body. 


The significance of this human study, in the con¬ 
text of the inconclusive results of the animal studies is 
apparent. The study of the Juhe group indicates that the 
so-called vinyl chloride disease may be identifiable in its 
early stages prior to development of the angiosarcoma tumor 
by appropriate medical surveillance and lends real basis 

f 

for concluding that proper measures can be taken upon dis¬ 
covery of the early symptoms to arrest the later stages of 

• e> 

the disease so that the development of the angiosarcoma tumor 
would occur, if at all, only after man's normal life expectancy, 
or to terminate the disease before its later symptoms ever 
develop. 


Because, as noted above, speculation of a medical 
and scientific nature as to the appropriate level of VCM 
exposure below 50 ppm is basically conjecture or academic, the 


v 


V * 



,asis in establishing a permanent standard for occupational 
:t ulc to VC« should be primarily placed, not on fixing an 

Hutlble level tor VCM exposure. but on work practices - 
,. cal surveillance procedures in an attempt to rdent 

toms of the disease and to provide appropriate 
“I! rllror terminate the disease, such as indefinite 

or permanent withdrawal or rotation of a worker exhibiting . 

_ fk „r occupational exposure. In sum, 
early symptoms from further occupat 

of the study by the Juhe group is that, 

the significance - - •entitle evidence of 

- - - —rrrrr- - - - 

low level VCM exposure, proc edures were 

t d provided that appropriate medical pro 
tolerated, provi disease and 

• a to identify early symptoms of the 
also required to » £rom £urthe r 

to withdraw workers exhibiting those sy 
exposure. 

E Firestone's Medical And Scientific Studi Q t r 

E ' Its PVC workforce Show Ho ££ ulation As A Whole 
Than To Be Expected in Ji ^ WeU Rs Present bow 

As A Result of Hi; t g..„„ cnrn s to VCM -- 

T,f-rl Q^<-»p atlonal -- 

^ortaken two studies of its PVC 

Firestone has undertaken ex i st 

in order to determine what hazar s, 

t to the low levels of VCM exposure currently per- 
with respect to tne 

mitted in its PVC plants. 

• • , B ac tively and vigorously evaluating 

vir-c-t Firestone is actively 

Flts ' . t its pottstown faci- 

all If 1 emPl ° yeeS W, ’° 7 n r i947 . including Firestone's 

lities since they began operating » 







? Tire plant, plastic fabricating and PVC facilities there. 

a 

a Dr. Michael M. Baden, Deputy Chief Medical Examiner City of 
«New York and Associate Professor, Department o: Forensic 
Medicine, and Dr. Bernard Pasternack, Department of Environ- 
Jmental Medicine, N.Y.U. School of Medicine have undertaken 
at Firestone's request, a study of the death certificates 

a 

11 of Firestone's Pottstown employees who have died since operations 
| commenced there to determine if the causes of death of any of 
Firestone's employees in Pottstown, other than the one death 
{ already reported, were listed as being caused by or suspected 
* as being caused by angiosarcoma of the liver; and 4 compare the 
1 ■ causes of death of all of Firestone's employees at Pottstown. 

i I 

JJhe preliminary findings of Dr. Pasternack's proportional study 

( f workers exposed to vinyl chloride 1947-" 1 4 and Dr. Baden s find- 
ngs and conclusions based thereon which also included evaluation 
£>f hospital records and histologic slide material are attached as 
Appendix 185 . The preliminary findings of these studies is sum¬ 
marized as follows: 

• 

H 1. Of the deceased employees who worked in 

Firestone's PVC facilities and who were exposed to 
I VCM (85 of the 87 deaths since 1947 were evaluated) 

| only the death of the one employee previously re¬ 

ported was caused by angiosarcoma of the liver. 

I 

* 2. There was no significant increase in deaths 

H from any specific malignancy, comparing the employees 

who worked in Firestone's PVC facilities and were ex- 
I posed to VCM with those who worked in the tire facilities 
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and were not exposed to VCM. A slight excess of cancer 
|f the respiratory and digestive systems present in both 
•roups when compared to the total United States white 
male population must be further examined as to smoking 
Jabits of these groups and other local environmental 

factors. 4 

1 

3. An examination of Firestone's living employees 
It its Pottstown facilities is necessary to evaluate 
Joctor Pasternack's finding that the mean age of death 
from all causes for employees exposed to VCM was less 
|:han the employees who were not exposed to VCM because 

t here may be reasons for this difference other than 

xposure to VCM. Thus, the median age of death of those 
Joying of cancer in the exposed group of employees is the 
same as the median age of death of those dying of cancer 
|in the group of employees not exposed to VCM and there 

I is no greater number of early deaths from cancer in the 
group of employees exposed. In the group of employees 
^exposed to VCM the oldest death from cancer was 67; in 
the group not exposed 19 deaths from cancer occured 
Ibetween 71 and 87 years of age. This difference, 
•according to Dr. Baden, may be an artifact caused by 
'initial population age differences which should be 


^explored further. 


- 78 - 







.4 Y* , f J 

JL /O 


4. There is no difference in all causes of death 
among the 32 deceased employees who were exposed to VCM 
for more than 10 years as compared with the 53 deceased 
employees who had shorter exposures. Among the 22 
malignancies in the group of employees exposed to VCM 
there is no difference in type of cancer in those exposed 
more or less than 1C years (except for the 1 angiosarcoma 
previously identified in the longer exposed group)• 

5. Although there was a slight excess ol lung 
cancer in the Firestone population in both the exposed 
and non-exposed groups and although a not statistically 
significant higher incidence of lung cancer was observed 
in the employees exposed to VCM who died than would be 
expected, the significance of these findings can only be 
evaluated after obtaining adequate smoking histories. 

6. Batad on a review of the Tabershaw-Cooper study 
in addition to other scientific studies, particularly those 
of Viola and Maltoni and on the review of the Firestone 
death certificate materials, Dr. Baden concluded: "The 
issue of threshold still remains to be resolved but there 
may be a level beneath which exposure to vinyl chloride is 
not harmful." 
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Second, physical examinations and an exhaustive 
set of liver function tests are being performed on Firestone's 
current Pottstown PVC employees. Although superhuman efforts 
have been expended by Firestone's medical department and the 

4 

Department of Pathology, Northwesten University Memorial 
Hospital, no results are available for reporting at the hear¬ 
ing on the permanent standard. It is believed that the re¬ 
sults of these tests and examinations will show no liver abnor¬ 
malities in the PVC and plastic fabrication employees signifi¬ 
cantly different than expected in a population not exposed to 

VCM. 

Firestone's own studies of its PVC workforce 
demonstrate that the levels of VCM exposure permitted histori¬ 
cally in its plants as well as the low exposure levels now 
permitted have not resulted in a health hazard to its employees 
sufficiently serious to justify a no-detectable level of expo¬ 
sure in Firestone's PVC plants. 
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A. Dncnmn of the Proposed p ermanent Standard 

The permanent standard for occupational exposure to 
vinyl chloride, as proposed by the Occupational Safety and 
Health Administration of the Department of Labor ("OSIIA") on 
May 10, 1974 (29 CRF Part 1910)', is much more restrictive and 
comprehensive than the provisions of the emergency temporary 
standard adopted by OSHA on April 5, 1974. The proposed 
standard prohibits employee exposure to vinyl chloride at con¬ 
centrations above detectable levels which is to be determined 
by sampling and analytical methods capable of determining vinyl 

chloride at concentrations of 1 PPM with an accuracy of 1 PPM 

, TVv _ in effect, the. standard fixes 
plus or minus 50 percent. Thus, in erre- 

a level of .05 to 1.5 PPM as the maximum exposure permitted 

, in the vinyl chloride industry (§1010 .93q (a) ) . 
to workers engaged in the vinyx 

To minimize the number of persons exposed to vinyl 
chloride, the proposed standard defines certain regulated areas, 
acccss to which is limited to specified authorized employees and 
representatives (*1910.93,(0 (2,). The regulated areas are de¬ 
fined to include every location where vinyl chloride is manu¬ 
factured, reacted, released, repackaged, stored or used; it also 
' includes areas where polyvinyl chloride, capable of releasing 
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detectable levels of vinyl chloride, is manufactured, reacted 


released, repackaged, stored or used (51910.93q(c)( 4 )). 


<sd& 


The proposed permanent standard also requires that a 
monitoring program be established in every regulated area for 
detectable levels of vinyl chloride. Although the standard is 
silent as to the type of monitoring that is to be carried out 
it is required that the monitoring be of such type as would 
assure determination of employee exposure on an individual basis 
and that such monitoring be of such type as will assure deter¬ 
mination of employee exposure on an individual basis and that 

such monitoring system have a confidence level of 95 percent 
(§1910.93q(e) (2)) . 


The proposed permanent standard requires every employer 
to undertake, as soon as practicable, a program to reduce air¬ 
borne concentrations of vinyl chloride below the detectable 
level, or to the greatest extent feasible, solely by means of 
engineering controls and work practice methods. It is further 
required that such programs be accomplished "as soon as feasible" 
<S1910.93q(f)(iv)>. As stated in the official comments to the 
proposed standard, engineering controls and work practices are 
the favored methods of compliance because their adoption will 
tend to avoid contamination of the ambient air in the work place. 
Pending institution of such controls through engineering means 
or work practice programs, a respiratory protection program is 
required to be established and implemented (S1910.93q(f)(iii)). 


82 - 









The respiratory protection program requires that employees shall 
be supplied with and wear a full face-piece respirator of the 
continuous flow or pressure demand type while working in regu¬ 
lated areas where there are detectable levels of vinyl chloride. 

The standard further requires that all employees enter¬ 
ing regulated areas be provided with and be required to wear 
protective clothing while in such areas. Full-bodied protec¬ 
tive clothing, footwear cr shoe covers and gloves are required 
to be worn in areas where detectable levels of vinyl chloride 
are present; in those areas where polyvinyl chloride powder, 
containing detectable levels of vinyl chloride is handled, em¬ 
ployees are to be provided with and to wear head coverings. 

Such protective clothing is to be removed each time an employee 
leaves a regulated area and is to be replaced with clean protec¬ 
tive clothing by the employer not less frequently than weekly 
(§1910.9 3q (h)) . 

The standard also contains provisions concerning 
hygiene facilities and practices. Among these are requirements 
that each employee working in a regulated area be required to 
shower after the last exist of the day and also that the employer 
provide change rooms and shower facilities for employee use. 

The storage or consumption of food or beverages, the storage or 
use of smoking or non-food chewing products and the storage or 
application of cosmetics in regulated areas are prohibited 
4,1910.93q(i)) . 
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The standard also regulates maintenance and repair 
operations, and provides for decontamination procedures in the 
event of accidental spills and other emergencies. With respect 
to maintenance and repair operations on contaminated systems or 
equipment, including vessel entry for purposes of cleaning, em¬ 
ployees engaged in such operations are to be provided with and 
required to wear a whole-body air-supplied suit impervious to 
vinyl chloride and also a continuous flow or pressure demand 
type of full face-piece respirator or breathing apparatus.^ 
Employees who have been involved in such operations are reouired 
to shower after removal of the protective equipment and clothing 
(§1910.9 3q(1)). In emergency situations, hazardous conditions 
created by the emergency shall be eliminated and the affected 
area shall be decontaminated prior to resumption of normal opera¬ 
tions. Where an employee has had contact with liquid vinyl 
chloride, he is required to shower as soon as possible. In addi¬ 
tion, each employee present in an affected area at the time of the 
emergency is required to be given special medical surveillance 
within 24 hours (§1910.93q(j)). 


|2/ When vessels are to be entered, all piping is to be opened 
K Ud C ? g ? od or if weld *d piping is in use closed and F 

is SeSdttoS°i tht ' m tVv ° Valvos in a series. No employee 

present u° * \ vessel except when another employee is 

sionaJino h°f Ving ° in P Io y cG in the vessel with means for 

9 3q (7) (ii) ) hClP in 1110 eVent prtblcms are encountered (§1910. 
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Specific provisions of the permanent standard also 

require specialized vapor-equalized transfer lines and vent 

connections at all facilities for the loading and unloading of 

91/ 

vinyl chloride to and from containers." Employees engaged in 
such operations are required to wear full face-piece air-supplied 
respirators (§1910,93q(m)). In those instances where polyvinyl 
chloride containers might release detectable levels of vinyl 
chloride, such containers are required to be opened and the 
contents transferred only under local exhaust systems designed 
to reduce concentrations of vinyl chloride below the detectable 
level. The same requirements apply to hot operations involving 
polyvinyl chloride such as milling, calendering and extruding 
(§1910.93q(n) ) . 

Other provisions contained in the permanent standard 
include those which require comprehensive medical surveillance 
P^® 9 r ^ms including bi-annual medical examinations for employees 
who have been involved in vinyl chloride related operations for 
ten years or more and annual medical examinations for all other 
employees entering regulated areas. Similar medical examina¬ 
tions , with special emphasis cn liver and spleen conditions and 
on bio-chemical determinations of liver functions, are also to 
be administered at initial employment. A complete and accurate 


-2/ Transfer lines are required to be cleared through the use of 
an inert gas system (§ 1910.93q(m)) . 
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record of the results of medical examinations are required to 
be maintained for the duration of employment plus five years 
or for 20 years, whichever is longer (§1910.93q(o)). 

Additional requirements under the standard deal with 
signs and labels which must be posted in regulated areas as 
well as on containers in which vinyl chloride or polyvinyl 
chloride are packaged or stored. Extensive recordkeeping of 

t 

monitoring and measuring, medical reports and regulated area 
entry rosters and summaries are required to be kept and main¬ 
tained by employers. The standard also requires extensive 
reports to the 0SH7^ Area Director, including reports of inci¬ 
dents which result in the release of vinyl chloride into any 
area where employees may have been exposed and are required to 
incorporate detailed explanation as to the cause and action 
to be taken to prevent recurrences (§ 1910.93q(p) (q)) . 

B. The Proposed Permanent Standard Is Not Achievable 
Or Attainable Through Known Technology or the 
Adoption of Feasible Work Practice Methods _ 

There is not one statement or reference to any techni¬ 
cal authority in the proposed permanent standard indicating that 
the non-detectable exposure levels of vinyl chloride required 
by the standard can be technologically achieved in the manufac¬ 
ture of polyvinyl chloride. Nevertheless, the official preamble 
or comments preceding the standard states: 
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Engineering controls and work practices 
are favored methods of compliance because 
they tend to avoid contamination of the 
ambient air in the workplace. Accord¬ 
ingly/ it is proposed to require the in¬ 
stitution of engineering controls and of 
workpractice methods as soon as feasible, 
and to require the use of respirators pend¬ 
ing the institution of such controls * * 
(F.K. Vo 1. 39, No. 92, p. 168^7) 


Ihe standard itself emphasizes the importance v,. ^o- 

viding non-detectable levels of exposure in the workplace through 
engineering controls and work practice methods by making it man¬ 
datory that reductions of vinyl chloride concentrations be accomp¬ 
lished solely’ through such means. Paragraph (f)(iv) reads: 


"In any case covered by paragraph (f) 
(1)(ii) or (iii) of this section, the em¬ 
ployer shall also undertake as soon as 
practicable a program to reduce airborne 
concentrations of vinyl chloride below the 
detectable level, or to the greatest extent 
feasible, solely by means of engineering 
controls and workpractice methods and as 
soon as feasible." (Emphasis added) 


Implicit in the above statements is that there are 
engineering and technological means which can be employed by 
manufacturers of vinyl chloride and polyvinyl chloride—as 
well as by fabricators of finished polyvinyl chloride products— 

to prevent disbursement of detectable levels of vinyl chloride 

. 0 

into the ambient air of their respective plants. The actual 
fact is to the contrary. On the basis of the best engineering 
and technological information presently available, it is 
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generally accepted that it is not feasible, if not impossible, 
to design a new plant or to convert and upgrade existing plants 
and facilities to meet the. severe exposure levels demanded by 
the proposed permanent standard. 

Firestone Plastics Company has long been engaged in 
improving working conditions and in making process and equip¬ 
ment changes to provide safe and efficient facilities. In order 
to determine whether the proposed permanent standard is techno¬ 
logically attainable, the Company instituted special technolo¬ 
gical and engineering studies designed to determine whether the 
present polyvinyl chloride plants of the Company located in 
Pottstown, Pennsylvania and Perryvillc, Maryland, could be 
modified and upgraded through process and equipment changes to 

meet the non-dctcctablc ambient air exposure levels required by 

9?/ 

the standard. In addition, studies were undertaken to deter¬ 

mine if it is technologically feasible and practical to adopt 
work practice methods to achieve and maintain non-detectable 
concentration levels of vinyl chloride in the Company's plants. 

7in integral aspect of these studies was the economic impact re¬ 
sulting from implementation of such equipment and process modi¬ 
fications, the effects on production from implementation of 
engineering controls and work practice methods, and the effects 

92/ In carrying out these studies, the Company obtained the 
services of independent engineering consultants, Catalytic, 

Inc., to provide capital cost estimates of the specified modi¬ 
fications to the Pottstown and Perryvillc facilities ir attempt¬ 
ing to meet employee exposure levels as required by the standard. 
(Appendix p. 131 ) 
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on employee safety and morale resulting from adoption of the 
proposed work practice rules as well as the potential effects 
on personnel turnover and manpower requirements. 

In addition, the Company engaged the services of a 
professional engineering consultant, Dr. Frederick B. Higgins, 
Jr., an Associate Professor of Environmental Engineering 
Technology and Chairman of the Departments of Environmental 
Engineering and Civil Engineering Construction Technologies 
at Temple University, to conduct a study and to determine whether 
a new polyvinyl chloride plant employing the most advanced and 
sophisticated engineering techniques and equipment could be 
designed and constructed to achieve a non-detectable level of 
exposure as required by the proposed permanent standard. 

The clear conclusion resulting from the studies carried 
out by the Firestone engineering staff in conjunction with 
Catalytic, Inc. is that Firestone would have no alternative but 
to cease all polyvinyl chloride manufacturing operations if the 
proposed standard is adopted. The studies by the engineering 
and production staffs at Firestone's Pottstown and Perryville 
plants indicate, independent of economic considerations, and 
despite enormous equipment, engineering and process changes tit 
both of Firestone's facilities, costing in excess of $50,000,000, 
it is not possible to achieve the drastic exposure levels re¬ 
quired by the proposed standard based on engineering controls and 
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technology that presently exist. Thus, the study of the Pottstown 
plant concludes, in part: 


"Based on the foregoing comments. 
Firestone would have no alternative but to 
cease operations when the proposed standard 
becomes law. An intensive engineering study 
would be necessary to determine whether a 
significant portion of the plant could ever 
be brought into compliance based on the en¬ 
gineering controls and technology that pre¬ 
sently exist. Certainly one must question 
whether investment of additional new capi¬ 
tal greater than the total fixed asset value 
of a twenty-seven year old facility is econo¬ 
mically prudent." (Appendix, p. 36 ) 


And, in summarizing the effects of adoption of the 
standard at th„ Perryville plant, the report states: 


"We have employed the most advanced engineer¬ 
ing techno]ogies and system designs presently 
known or anticipated in our study, but there 
are so many complex engineering factors in¬ 
volved it cannot be predicted whether any ex¬ 
posure level below 50 ppm can be reached un¬ 
til after the equipment has been installed 
and the design changes accomplished. However, 
in the judgment of our staff, it is technolo¬ 
gically impossible to meet the non-detcctable 
exposure level required by the proposed stand¬ 
ard through engineering and technological 
moans regardless of the amount of capital 
expenditures that might be made to improve 
and upgrade our plant." (Appendix, p. 69 ) 

Dr. Higgins' study and report, a copy of which is in¬ 


cluded in the Appendix at pages 196 to 216, confirms the conclu¬ 
sions reached lay Firestone's engineering and technological staffs. 





After analyzing the problems encountered in attempting to 
design and construct a new plant to meet a non-detectable 
level standard. Dr. Higgins concludes that it is not possible 
to predict—even if such a plant were designed and constructed-- 
that it would be capable of operating at the non-detectable 
level. Attempting to provide engineering controls in the PVC 
industry to reach the "no detectable levels" in even a new plant 
would require pushing to the limits of available technology 
and would require an enormous investment of capital. Many of 
the anticipated problems can be overcome only through use of 
specially designed equipment and newly created engineering 
processes. 


The conclusions reached with respect to a new plant 
focus upon and highlight the technological obstacles with which 
the PVC industry will be confronted in attempting to meet the 
exposure levels of the proposed permanent standard. Certainly, 
if technology and engineering is inadequate today to provide 
an economical and technologically feasible new plant, it is 
obvious that existing PVC plants, many of which are in excess 
of 20 years or older, cannot be modified and upgraded merely 
through "engineering controls" to achieve a non-detectable 
exposure level. 

With respect to Firestone's existing Pottrtown plant, 
Dr. Higgins reported that the physical restrictions and the heavy 
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investment in major equipment would limit the application of 
many control techniques. "Substantial’ improvement in air 
quality may be attainable through careful engineering and con¬ 
struction, but the terms of the proposed regulation as written 
probably cannot be met technically in an existing plant and 
certainly cannot be met economically." Dr. Higgins suggests 
that unless a higher permissible exposure level concentration 
is adopted, all plant employees would be required to wear air- 
supplied air masks and protective clothing during a reconstruc¬ 
tion program of several years. This would, according to 
Dr. Higgins, make operation of the plant very difficult if not 
practically impossible. 

The engineering studies and conclusions carried out 
with respect to Firestone's plants are equally applicable and 
relevant to a majority of the PVC plants presently in operation 
in the United States. As noted, the age and condition of the 
other plants in the industry arc comparable in age and condition 
to Firestone's 27-year old plant at Pottstown, Pennsylvania, 
and its newer 6-year old plant at Perryville, Maryland. The 
equipment and process changes at these plants to reduce vinyl 
chloride concentrations substantially and reliably forecast the 
improvements and changes which will be required at comparable 
PVC plants in the United States. Moreover, the costs of such 
improvements and equipment changes at other PVC facilities attempt¬ 
ing to achieve lower levels of exposure consistent with the 
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proposed work practices would be substantially the same as at 
Firestone excepting only, perhaps, differences dictated by plant 
capacities, product mix and/or age. 

The Firestone studies, confirmed by the economic review 
carried out by Catalytic, Inc., indicate that between 50 and 55 
mi]lion dollars would have to be expended by Firestone alone in 

93/ 

attempting to achieve the non-detectable level standard. The 

total capital investment to date at the Firestone plants is 
$49,682,000. Thus, even disregarding the effects the severe work 
practice rules will have on production and profits, Firestone 
would be compelled to make an election between closing its 
plants or doubling its capital investment in its PVC plants in 
order to continue operating. That these are the only two real¬ 
istic alternatives which will confront Firestone management if 
the proposed standard is adopted is conclusively demonstrated 
by the engineering studies alone. 

Catalytic, Inc. estimated that the equipment and pro¬ 
cess changes required in an attempt to achieve a non-detectable 
level at Firestone's Potts town plant would cost $30,000,000. At 
its Perryville plant, Firestone would be compelled to expend 
$19,000,000 to improve a plant that is only 6 years old to reach 
the proposed exposure levels. The glaring harshness of the 

q ^/ The estimated costs of the capital improvements and engineer¬ 
ing changes at Firestone's plants have been determined on the 
basis that full compliance with and implementation of the engineer¬ 
ing controls and work practice methods specified in the proposed 
permanent standard will be required regardless of the exposure level 

ultimately selected. 
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-standard is reflected in Firestone's new FVC expansion at 
Icrryville which is still under construction. It would re¬ 
quire an additional investment of $6,500,000 to try and bring 
it within the framework of the proposed standard. 

* under these circumstances, and^especially when the 
|nagnitude of lost production and additional operating costs 
-are considered, it is obvious that management could not ra¬ 
tionally conclude that the additional expenditures were pru- 
■dent or economically feasible. Because essentially the same 

technological and economic problems confront other PVC manu- 
Ifacturers, it is apparent that the management of all concerns 
jwill be compelled to reach the same conclusion. 

The Act requires the Secretary to adopt feasible 

* standards which have been understood by the courts as well as 
| the Secretary to encompass "technologically achievable" condi¬ 
tions. In proposing the standard with respect to vinyl chloride, 

I the Secretary has not taken into consideration the overwhelming 

* engineering and technological data which decisively establishes 
that the proposed exposure levels are not attainable through 

| engineering controls and work practice methods. The standard is 
simply incapable of being implemented by such means. Rather, 

I the effect of the proposed standard will result in the very 
| consequences Congress intended to avoid putting employers 


-94- 



A, / ,>._ 


out of business. The comments of the Court in I.U.D. v. Hodgson . 

EHEre, with respect to Senator davits' observations, are indeed 
V applicable here (at p. 1639) : 

X to°n?^o^ d ° eS i n0t appear to hav e intended 

• to protect employees by putting their em¬ 

ployers out of business —either by requir- 

■ ln ? Protective devices unavailable under 

■ Sfihn?? technol °fy or by making financial 
viability generally impossible." 

C. Engineering and Technical Obstacles Prevent 
me late Reduction of Measurable Concentre 
I IT °f„ Vinyl chi °rido in the Ambient Air 

Cai°Be a J urthor Graduated Reductions 

■ 0nly trough Extensive 

I Goprtal Equipment Re placement Programs _ 

| Although the majority of the PVC industry is capable 

operating under the temporary emergency standard, the in- 
ustry will not generally be able to function under exposure 
levels below 50 ppm without making extensive and costly expen- 
itures for new equipment and engineering changes over an ex¬ 
pended period of time. The technological studies instituted by 
irestone sought to determine the equipment and design changes 
|nd plant modifications which would be required in order to 
achieve exposure levels below the 50 ppm specified in the temporary 
tandard. The studies attempted to determine what equipment and 
Sign changes would have to be made at Firestone's plants to 
achic.e exposure levels of (a! less than 50 PP ,», ,b, 25 PP m TWA 
th a 40 ppm ceiling, (c) a level of 10 ppm TWA with a 15 ppm 

Coiling, and (4) the non-dctectable level required by the pro- 
P>sed permanent standard. 


4 



Merely to meet, on a continui 


ng basis, the 50 ppm 
\ ex P° surG level while reducing the TWA exposure of the temporary 
emergency standard at Firestone's Pottstown facility, capital 
equipment ^changes costing in excess of $5,000,000 would have to- 
be made. Changes in work practices, at Pottstown, as dictated 

by the work practice rules alone of the proposed standard, would 
require the expenditure of more than $1,000,000 for items such as 
the respiratory equipment, including face masks, back packs, de¬ 
mand regulators and special clothing. New engineering controls, 

costing millions of dollars and including such items as purge 
systems for vinyl chloride unloading lines, portable units 
for airing out storage vessels, improvements to the plastisol 
stripping process, installation of permanent air systems to 
supply breathable air to the plant, equipment to provide 
reactors and strippers negative air pressure during cleaning 
operations, and improvements to and installation of new ventilation 


equipment in various plant areas would have to be made. Other 
structural changes would have to be made to enclose break 
areas and to expand lunchrooms and to provide shower areas.“ 7 


At Perryville, the changes required merely to comply 
with the proposed standard but at a 50 ppm ceiling level, 
would cost $1,771,000. The Perryville engineering report 


94/ The Catalytic, Inc. study indicates that the cost of 
improvements would actually approximate $7,000,000. 

9_j/ Pottstown Engineering Study, Appendix pp. 59-62. 

2 J±/ The Catalytic, Inc. study indicates this amount to be 
$2,145,0.0 0. 


these 





usts the new and additional equipment that would be required 
and includes among the more costly items equipment to provide 
stack vents and other lines to the surge tank and recovery 
system, additional recovery capacity for purging reactors and a 
continuous monitoring system. 

Much of the new equipment and engineering controls 
which would have to be installed merely to provide a capa¬ 
bility of meeting a 50 ppm maximum exposure level at both plants 
cannot be acquired and placed in operation in less than one year, 
indeed, delivery and installation of equipment for the Pottstown 
plant, and which would be necessary to incinerate dryer stack 
gases to reduce the discharge of vinyl chlorid^to the outside 
air, if at all operable, would take two years. 

AS the exposure level objective is reduced, the magni¬ 
tude of the expenditures required in attempting achievement of 
those lower levels increases dramatically. As indicated by the 
Pottstown engineering study, achievement of a 25 ppm TWA and 40 
ppm ceiling level consistent with engineering controls and work 
practices would require an additional capital investment for equip¬ 
ment and engineering control changes amounting to $10,893,000. 

The Catalytic, Inc. study indicates that those costs actually 
would amount to $ 14 , 800 , 000 . 1. '“-ion to providing the equip¬ 

ment and controls necessary to achieve a 50 ppm exposure level. 


97/ Pottstown Engineering Study, Appendix p. 61 





major engineering changes would have to be accomplished in order 
to reach the 25 ppm TWA-40 ppm ceiling objective. 

A major portion of the additional equipment that would 
have to be added to the Pottstown facility would be required in 
the polymerization buildings and spray dryer areas. For example, 
stripping capacity would have to be increased to 8 strippers 
which would take two and one-half years to accomplish because 
of the lead time necessary to obtain delivery of the equipment 
after it has been ordered from the manufacturer. Provisions 
for incinerating all emissions from both polymerization build¬ 
ings, ducting all building ventilation to points remote from 
the plant and attempting to provide means for incinerating dryer 
stack gases through three 200,000 cfm dryers would take 2 to 3 
yeaTS to accomplish because of severe equipment shortages and 
the time required to design and fabricate such equipment. Addi¬ 
tional and costly ventilation equipment would also be required. 

At Perryville, an additional $2,274,600 would have to 

be spent to reach the 25 ppm TWA-40 ceiling or as determined by 

Catalytic, Inc., $2,953,000. A carbon absorption system, yet 

to be commercially proven, with surging provisions would have to 

be installed, along with other less costly items, in addition to 

all of the equipment required to enable the Perryville plant to 

achieve the 50 ppm level. In addition, changes and addition^ to 

the new plant being built at Perryville would cost another 

$2,450,000 to try and enable that facility to meet the desired 
• % 

lower exposure level. 



Substantially more equipment at practically double 
the cost would be required to try and .achieve a workable, con¬ 
tinuing exposure of 10 ppm TWA with a 15 ppm ceiling. The 
Pottstown engineering study indicates that it would cost 

between $27,505,000 (Firestone estimate) and $29,150,000 
(Catalytic, Inc. estimate) to modify the Pottstown facility 
attempting to achieve these lower exposure levels. However, 
even if these capital expenditures were made and the complex 
equipment and engineering controls added to the Pottstown 
plant, no assurance can be given that these exposure level 
objectives could be attained. Thus, the report states: 


"We believe these levels could be complied 
with based on present engineering exper¬ 
tise and current technology. There would 
be certain areas within the plant where 
masks arc never necessary, but most would 
still fall into a 'Regulated Area' classi¬ 
fication based on the definition given in 
the standard." (Appendix p. 52) 


The report also notes that current technology is inadequate, 
in light of the desired level, to overcome problems with strip¬ 
ping of suspension and plastisol resins to minimal residuarl 
monomer levels. 


Dr. Higgins concluded with respect to the possibility 
of meeting a 10 ppm TWA level: 


"A level of 10 ppm on a time-weighted average 
basis might ultimately be achievable in exist¬ 
ing polyvinyl chloride plants through construc¬ 
tion of extensive and costly new ventilating 
collecting and exhausting sys.tems, particularly 
in high concentration areas and through revised 


handling methods in transfer areas. However, 
on the basis of present technology, no defi¬ 
nite forecasts can be made as to whether this 
low level can be attained. Whether such a 
low level is practical and achievable can be 
determined only after the new equipment and 
engineering procedures have been installed." 

Among the more costly equipment which would have to 
be installed at the Pottstown facility with the objective be¬ 
ing to reach a 10 ppm TWA-15 ppm ceiling exposure level are 
twelve strippers, costing $2,000,000, to double stripping 
capacity and which would take 2 to 5 years to install; the 
replacement of all existing blend tanks with pressure rated 
vessels--ful1 vacuum to 100 psig—with necessary controls at 
a cost of $4,200,000 and which would require 3 to 4 years to 
install; replacement of all existing compressors with Nash 
rotary compressors, totally enclosing the floe removal systems, 
sealing off all pot strainers, screen areas with necessary 
ventilators, installation of a permanent air system for the 
plant, provisions for incinerating all emissions from both 
polymerization buildings, provisions for incinerating dryer 
exhausts, installation of a scrap incinerator and numerous 
other capital equipment changes as listed in the report. 
(Appendix pp. 48-52) 

To achieve similar exposure reductions at Perryvillc 
the cost estimates range from $3,530,900 (Firestone estimate) 
to $6,G75,000 (Catalytic, Inc. estimate). Included among the 
additional equipment and engineering changes needed to try to 
reach the 10 ppm TWA-15 ppm ceiling level, would be the seal- 
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ing of purge blend tanks and filters v/ith carbon absorption 
and means for flushing the tanks remotely, the addition of 
two strippers in a 20 x 40 building plus additions for steam 
flow and the installation of a 1000-pound per day PVC incinera¬ 
tor. The new Perryville expansion unit would require from 
$2,197,000 to $2,508,000 in additional equipment or engineering 
changes to reach this leve3. of exposure. 

4 

As noted earlier, the costs of attempting to reach 
the non-detectable levels required by the proposed permanent 
standard at Firestone's two facilities are prohibitive-more 
than double Firestone's present investment. Dr. Higgins stated 
in his conclusions, "achievement of non-detectable levels of 
vinyl chloride is virtually impossible without, in effect, re¬ 
building the plant." The engineering reports from Pottstcwn ana 
Perryville specify the extensive and complex engineering changes 
and equipment additions which would be required just trying to' 
achieve such an impractical and unrealistic exposure level. 
(Appendix PP . 42-46 , 88-89) The total amount of these capital 
requirements, ranging from $47,585,000 (Firestone's estimate) 
to $55,609,000 (Catalytic, Inc. estimate) in view of the impro¬ 
bability of ever achieving the specified non-detectable level 
and the drastic effects on production (52.6* loss at Pottstovn; 
10-25* at Perryville), it is glaringly apparent that the pro 
posed standard is grossly not feasible. 

The Secretary, in proposing the permanent standard, 
has apparently also overlooked the enormous additional operating 
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costs that would confront the industry from adoption of the 
vinyl chloride standard as well as the grave impact the standard 
will have on domestic energy reserves'. On August 31, 1973 , 
Catalytic Construction Company completed an engineering study 
of an incinerating system to handle hydrocarbon discharges from 
the spray dryers at the Pottstown plapt. on the basis of this 
study, the additional operating costs for incineration alone at 
Pottstown, if operable and effective, would be between 1.5 and 
2 million dollars per year. Fuel oil requirements to operate 
the system would be from 4 to 5 million gallons per year. In 
addition, approximately 5 million kilowatt hours of electrical 
power per year would be consumed. (Appendix p. 39 ) 

Additional ventilation installations for most plants 
will also greatly increase steam consumption for heating pur¬ 
poses. At Pottstown, steam consumption would double requiring 
an additional 0.5 to 1.0 million gallons of oil each year. The 
ventilation equipment, as well as new process and air supply 
equipment would increase electrical power consumption in the 
range of from 15 to 20 million kilowatt hours in excess of the 
additional electrical power requirements for incineration pur¬ 
poses. (Appendix, p.40 ) 

The energy impact at Perryville is equally signifi¬ 
cant in attempting to achieve the non-detectable levels required 
by the proposed standard. Oil requirements would be increased 
over existing consumption 119% and electrical power requirements 
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by more than 37%. Total operating costs would be proportionately 
Increased. (Appendix, p.112 ) 

Clearly, the energy impact and additional operating 
costs which would be imposed upon the polyvinyl chloride industry 
is predicted by the effects the proposed standard would have on 
those items at the Firestone plants. The consequence through¬ 
out the industry unquestionably would be of monumental propor¬ 
tions . 

The engineering studies carried out at Firestone could 
essentially reflect the magnitude the proposed permanent standard 
will have on the other domestic PVC facilities. The capital 
expenditure requirements as well as implementation of the strin¬ 
gent work practice rules will result in economic he-oc which 
would not be sustained by even the largest companies in the 
industry. The severe impact on employee morale and resulting 
turnover would make it unrealistic and illogical for PVC manu¬ 
facturers to attempt to continue operating. The drastic loss 
of employment and the overall effect on the economy refutes the 
feasibility of the proposed standard wfcn viewed in light of 
the requirement that exposure levels be accomplished solely 
through engineering controls and work practice methods. 

Firestone has greatly accelerated its efforts to pro¬ 
vide engineering and technological improvements designed to 
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assure the health and safety of all employees engaged in vinyl 
chloride operations. Firestone will continue its efforts to 
achieve further profound reductions in exposure levels to the 
end that all who work with vinyl chloride can be confident that 
no health hazard exists by virtue of their employment. Firestone 
and the industry should be permitted to continue their efforts 
to achieve meaningful and realistic health goals without b^ing 
confronted by an unrealistic and technologically unachievable 


standard. 




| Al-so, in this context, it is impossible to see 

how observers can record quantities and results "without 
| interference to the persons performing the monitoring and 
measuring" as provided for in section (e)(3)(B)(iii), 

■ especially if a significant number of quantities and re- 
| suits are being obtained and a large number of observers 

are present. While employees have a legitimate right to 
| know what the monitoring is'revealing, this right can more 
| appropriately be fulfilled by requiring that the results 

■ of the monitoring be readily available for inspection. 

I 5 . Respiratory Protection . The use of respira 

| tors as required in (f) (ii) and (iii) ? (g)( 2 ); (D (4) U> 

and (m) ( 3 ) of the proposed standard may constitute a safe 

| work practice and adequately protect employees when exposure 
levels reach extremely high concentrations. However, the 

■ four types of respirators specified in (g)(3) and the need 
| to wear such respirators when low levels of VCM are present, 

except when employees are cleaning reactors as more fully 
| explained in Section VII below, is not necessary and in fact 
| decreases the safety of affected employees for the reasons set 

out below. 

I Because the entire plant complex is periodically 

| or continually exposed to detectable levels of VCM, the pro- 
" posed standard, in effect, requires that respiratory protcc- 
| tion be provided for and used by every employee in the entire 
complex. The four types of respirators specified in (g)(3) 
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| all require the utilization of a full face-piece providing 
H for a positive pressure or operating in a pressure demand 
mode. Such masks are extremely uncomfortable and burden- 
| some to employees, and could therefore cause a decrease in 
employee efficiency. 

Additionally, the wearing of such masks would 
| constitute a safety hazard in and of itself. Operators 
| and maintenance personnel wearing full face masks and 

carrying an air bottle or trailing air hose cannot provide 
■ the alert surveillance needed to avoid accidents. Faulty 
maintenance is almost certain to occur because the crafts- 
Bman cannot see clearly or would be so preoccupied with the 
■mask as to lose concentration on the job. Operators must 
be able to read clearly the instruments describing the state 
Jof the reaction in the reacting vessels. They must be alert 
for upset or dangerous conditions shown. They must concen- 
■trate on the job at hand. Placing employees in a full face- 
Jpiece, air-supplied respirator will diminish their alertness 
and concentration resulting in poor work and frequent mis- 
Btakcs. 


J Furthermore, use of an air-supplied respirator 

would greatly restrain an employee's mobility. Each time 
■an employee finds it necessary to move a distance of more 
Jthan 50 feet from his work station he may be required to 
switch from an air supply system to a portable back pack 
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of restrictions personnel hygiene 
unit . under ln tho conrsc of 

[requirements become almost impossible. 

' , the requirements of various jobs in the plant. 

c;:...... -——. r;:r:r;:: 

i“"“" 

feet from a central station . , 

I t alr stations and hoses totally impractrca . 

| make permanent air sta supplied with 

•Kira alternative the employees may b - PP 
| As a possi th e MSA Model 

I a portable back pack air supply unit, such 

| 401 Portable Breathing Apparatus. This unit weig 

1 mately 2B pounds and provides an air supply of about 30 

I minutes. Assuming an adequate safety factor of ~ ‘ ’ 

, an employee would have to change three times per ^ 

1 perhaps use units with larger air supplies weig 

50 ° r 60 lbS ‘ . £ ranks would also impede 

Moreover, changing of tanks 

+-anks the employee would have 

m TZ —° £ 

would require an employee to leave his ^ k’ 

a safety harard in and of itself, U — « •«« ^ 

Change. Tank change areas would have^to^e ^ ^ ^ guaran _ 

and be securely ^ ^ £acto rs and incon- 

tee non-contamination. estim ated that 

Firestone's operating personnel have 
veniences, Firc~> . staff may 

• relv 25 percent of the present employee 
approximately 2 P rran-fers to different 

. ' either terminate employment or rogues a 
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areas if required to wear such respirators during a major per- 
tion of thoir v.’orV.incj day. 

Firestone submits that the use of air-supplied 
respirators is only necessary when concentrations of VCH reach 
excessively high levels and that when such incidents do occur, 
full-face masks are not necessary and are in fact dangerous 
to employeee safety for the reasons given above, particularly 
in view of the fact that all employees in the PVC plant will be 
required to wear these devices if the standard is set at 0-1 ppm 
detectable level. Respirators which are less cumbersome and 
provide the employee a greater degree of visibility, mobilrty 
and comfort, such as canister type respirators, should be 
required, however, for use whenever employees clean reactors. 

6 . n^tertive clothing . Section (h) (1) requires 

that employees entering a regulated area shall wear protec¬ 
tive full-body clothing, footwear and gloves. Protects e 
clothing is defined in (b) (13) to be clothing protective 
against VCH. To be "protective against VCH,” such clothing 
would have to be impervious to air due to the fact that VCM 
is a gas. A= a consequence, such clothing would also be im¬ 
pervious to body moisture, resistant to heat passage, and would 
tend to be extremely abrasive to the skin. In effect, ther. 
fore, although the proposed permanent standard makes a distinc¬ 
tion between "protective" and "impervious" clothing (compare 
sections 11 and 1(4)). the distinction made is without a 




• * 4 \ tr 

Jl 1 OJ 

merit to wear an air respirator is unnecessary, burden¬ 
some and unsafe for the reasons stated above (pp. 109-112). 
Furthermore, enforcement of employee compliance will be 
difficult. 

13. Reports . Due to the fact that leaks of VCfl 

may occur frequently, there is almost continuous employee 

« 

exposure to small level concentrations of VCM. Each expo¬ 
sure, no matter how brief or small, would necessitate the 
filing of a written report. Consequently, the employer 
who provides the best monitoring system will have the most 
violations and be required to file the most reports. This 
will motivate employers to do as little monitoring as possible 
and will discourage the installation of fixed, continuous 
monitoring systems. 

E. Economic Impact Of The Proposed Work Standard 
Rules On Employee Productivity And the Need 
For Additional Personnel In Firestone's 
Facilities ___ 

Pottstown . In the attached report (Appendix 47 ), 

the Pottstown facility has estimated that because of the pro¬ 
posed work practice rules, it is doubtful that the current 
work force could maintain present production levels, and an 
immediate 33* increase in manpower would be necessary to 
maintain those levels. Further increases in production man¬ 
power would have little effect on output because overcrowding 
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conditions would develop. 


The impact of the prpposed work practice rules 
on manpower increases for other affected job classifi¬ 
cations has been estimated in the above-mentioned report 
as follows: 


Maintenance manpower (due to 
work practices and increased 
physical plant) 

400% 

Increase 

Supervision 

50% 

Increase 

Engineering and Technical 

100 % 

Increase 

Clerical and Secretarial 

200 % 

Increase 

Laboratory personnel 

50% 

Increase 

Janitorial (24 hour basis) 

200 % 

Increase 


In addition, the economic expenditures for modifi¬ 
cation and purchase of equipment which will be necessary to 
comply with the proposed work rules and the time to install 
such equipment, has been estimated in the above-mentioned 
report for each regulated area to be as follows: 


TANK FARM - REGULATED AREA 


Capital Cost Time to 
(In Thousands) Install ±P_I/ 


1. Back pack unit and protec¬ 

tive clothing for pipefitters 
and hooking up vinyl cars for 
unloading (3) 2.2 

2. Full face mask, demand regula¬ 

tor, hose and back pack for 
tank farm operator, tan); farm 
relief man and centrifuge man 
at waste treatment. Protec¬ 
tive clothing for these men (7) 5.6 


10 Wks . 


10 Wks. 


101/Time from Project Approval to installation. 
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Capital Cost Time to 
(In T housands) Install 


3 Back pack unit and protective 

clothing for rubber lab sample 

man (3) 

2.1 

10 Wks. 

4 Back pack units for bulk de¬ 

livery drivers, dumpster opera 
tors and railroad personnel (8) 

6.4 

$16.3 

10 Wks. 

4 

POLYMERIZATION buildings regulated_area_ 



1 Full face mask demand regulator, 

hose, back pack and protective 
clothing for reactor operators, 
relief operators, area fitters, 
utility & service, lab sample 
men and foremen (67) 

53.0 

10 Wks. 

2. Air tight containers for re¬ 

moving scrap from buildings 

15.0 

$68.0 

24 Wks. 

BULK AREA - REGULATED AREA 



1 Full face mask, demand regula¬ 

tor, hose, back pack unit, 
protective clothing centri 

fuge men, baggers, utility 
service and foremen (21) 

16.8 

10 Wks . 

2. Three portable air systems for 
truckers 

4.5 

10 Wks. 

3. Back pack unit for outside 
truckers (3) 

1.3 

10 Wks. 

4. Air tight containers for over¬ 
flow to replace tote bins and 

drums 

100.0 

$122.6 

48 Wks. 


I 

I 

I 




J Jt 
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Capital Cost Time To 
(In Thousands) Install 



t 

4 



4 

» 

4 


] 


WAREHOUSE AND GENERAL PTANT - REGULATED AREA 

1. Portable air system for truckers (5) $9.0 10 Wks 

2. Full facemask, demand regulator, 
hose back pack and protective 
clothing, for warehouse utility 
and foremen (9) 

3. Full face mask, demand regulator, 
hose, back pack and protective 
clothing for maintenance men (50) 

4. Full face mask, demand regula¬ 
tor, hose back pack, and pro¬ 
tective clothing for office and 
lab personnel (100) 


Perryvill' e. In the attached report (Appendix 108) , 
the Perryvilie facility has estimated that implementation of 
the proposed work rules would reduce productivity by approxi¬ 
mately 10 to 25 percent. 

It is also estimated in the above-mentioned report 

that the proposed work rules would require additional personnel 

102 / 

in the following job classifications: 


7.2 10 Wks 


40.0 10 Wks 


80. 0 10 Wks 

$136.2 


102/ For a further breakdown of the specific job assignments 
Tor these employees, see the attached report (Appendix 95-97). 
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Line Production Supervision 
Salary Office Staff 
Maintenance Supervision 
Maintenance (hourly) 

TOTAL 


11.5 
1 

9 

22.5 


Conclusion 

Entirely aside from the appropriate level of 
VCM exposure, the work practices in the proposed permanent 
standard will require Firestone to cease its PVC operations 
entirely. As shown above, not only are the work standards 
infeasible from an operational standpoint, but also many 
have no safety or health benefit and some are, in fact, 
potentially hazardous. 
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THE p'.’OT'OEl’D PEP. M ANKNT .gTAhDAPJ) 
IS NOT PCOI'OiriCALI.Y FEASIOLE 
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A. The Work Stan dards Are Co unter-Productive 

The economic impact of the proposed permanent^^ 
standard will be felt at all levels of the PVC industry. 

The capital investment necessary to meet the pro- 

« 

posed permanent standard is staggering, if not prohibitive. 
For example, even were it possible to meet a non-dctectablc 
standard, it would be necessary to more than double the in¬ 
dustry's present investment. In dollar terms, Firestone’s 
engineering studies, conformed by studies conducted by 
Catalytic, Inc., reveal that it will cost $9,638,000 to 
modify Firestone's plants merely to comply with a a0 ppm 
standard~ ^Modification costs will rise to $20,203,000 to 
comply with a 25 ppm TWA-40 ppm ceiling standard and to 
$39,393,000 to comply with a 10 ppm TWA-15 ppm ceiling 
standard. Even if compliance with a non-detectable standard 
were feasible, modification costs would be $55,609,000, 
thereby increasing Firestone's present total capital invest¬ 
ment from $49,682,000 to $105,291,0G0. 


303/ The following economic data is derived from the Firestone 
experience. Although adjustments would have to be made for 
age, production methods, and product mix, the figures arc, 
nevertheless, representative of the industry average. 

104/ The estimated costs of the capital improvements and 
engineering changes at Firestone's plants have been dc-<-r .. 
mined on the basis that full compliance °nd implcmcnU • 

of the engineering controls and work practice method., speci 
jn the proposed permanent standard will be require tc.u 
o? the exposure level ultimately selected. For a detailed 
breakdown of the capital costs, sec Appendix pp. u 
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The is little doubt that the age of a PVC 
riant and its production methods will significantly effect 
the costs of modifying that particular facility. Firestone, 
for example, has two plants with comparable volumes. One 
plant is si. ears old and utilizes only a suspension 
polymerization/x*otary drying operation. It is estimated 
that modification costs would be 19% above current capital 
investment for compliance with a 50 ppm standard; 25% for 
compliance with a 25 ppm TWA~40 ppm ceiling standard; 63% 
for compliance with a 10 ppm TWA-15 ppm ceiling standard; 
and, 174% for compliance with a non-detectable standard. 

By comparison, Firestone's second plant is over twenty-five 
years old and has been well maintained and regularly mod¬ 
ernized. This plant utilizes both suspension and emulsion 
polymerization techniques. The modification costs for this 
latter plant are significantly higher than the costs to 
modify a new facility. Thus, to comply with a 50 ppm standard 
it would be necessary to increase current capital investment 
by 60%. This figure would rise to 116% if a 25 ppm TWA-40 
ppm ceiling standard is required. If a 10 ppin TWA-15 ppm 
ceiling standard is used, the capital cost increase in 245%. If 
a non-dctectabic standard is used, the capital cost increase 
for the older facility reaches 387%. Clearly, newer plants 
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enjoy a materiel competitive advantage. The probability 
that older plants will elect to cease production of PVC can¬ 
not be ignored. 

Despite the tremendous modification costs required 
to meet the alternative standards, productivity will decline 
sharply. For over a year and a half Firestone has been 
operating at full capacity to meet the ever increasing demand 
for PVC. Firestone's experience is indicative of the entire 
industry. With the implementation of the proposed permanent 
standard, the industry capacity would be substantially de¬ 
creased, thereby exacerbating the domestic supply shortage. 

Firestone currently has a capacity of 507 million 
pounds PVC. Under a 50 ppm standard, this capacity would 
drop to 459 million pounds. The drop would be even greater, 
i.e., to 447 million pounds, if a 25 ppm TWA-40 ppm ceil¬ 
ing standard were utilized. Under a 10 ppm TWA-15 ppm ceil¬ 
ing standard, capacity would decrease to 420 million pounds. 

Even were it possible to comply. Firestone's capacity would 
drop to only 353 million pounds under a non-detcctable standard. 

The economic impact on the industry's manpower 
will be significant when the increases in manpower required 
by the reduction of employee efficiency as a result of the 
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work standards and the increased supervision and staff per¬ 
sonnel necessary to insure compliance with these standards 

105/ 

arc factored in. 

Firestone has estimated that it would need to in¬ 
crease its manpower by 249 or an increase of 575 to comply 
with a 50 ppm standard. Compliance with a 25 ppm TWA~40 
ppm ceiling standard would require an increase in manpower 
of 275 or a 63% increase. These figures would rise to a 
437 or 100% manpower increase if a 10 ppm TWA 15 ppm ceiling 
is utilized. If a non-detectable standard is required then 
there would have to be a 492 or 113% manpower increase even 
assuming Firestone could operate under such a standard. 

Such proposed requirements as the use of impervious 
clothing, mandatory hygiene practices, medical testing and 
surveillance, and personnel monitoring will substantially 
reduce worker efficiency. The impervious clothing and the 
even more elaborate "space suits" will not only hamper the 
worker's movements but will also induce fatigue, thereby 
necessitating additional rest periods. Thus, even absent 
an increase in wages and benefits, the costs resulting from 
the increase in sheer numbers of employees are prohibitive 
for most if not all the current PVC manufacturers. Of course, 
the cost of increased manpower is meaningless if the supply 
is unavailable. Certainly the stringent and unappealing 


105/ For a detailed breakdown of the increases in manpower 
necessitated by the various suggested standards, see 
Appendix PP* 47, 53, 62, 90-97. 
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..standards will discourage new applicants and most proba- 
• y induce a loss in present personnel. Higher wages and 
jncreased benefits might provide an incentive to keep existing 
employees and attract nev; applicants, but the added costs 
from wage and benefit increases would only exacerbate the 
problem of the extreme and detrimental economic impact 
wrought by the proposed permanent standard. 


With the drastic increases in capital costs, man¬ 
power, wages and benefits and the concomitant decrease in 
capacity and productivity, Firestone has estimated that prices 
would have to increase over 50% to balance the additional costs 
from the proposed permanent standard. The higher capital risk 

s 

would also reflect in the price, as would the increased 
capital cost per pound. The potential economic impact on 
the price for the 4.8 billion pound domestic PVC industry 
could exceed $1 billion annually. More specifically, Fire¬ 
stone has determined that under a 50 ppm standard, the 
price of PVC would rise by 15%. Under a 25 ppm TWA~40 
ppm ceiling standard, the price would rise by 20%. This 
price increase would jump to 33% if a 10 ppm TWA 15 ppm 
ceiling is utilized. If the industry were able to operate 
under a non-detcctable standard., the price would increase by 
55%. 
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The Proposed Permanent Standard Wi]1 Have 
Deleterious Effects On Industry Structure 
and Domestic Competition_ 


* 




The results of the proposed permanent standard 
will not affect equally all domestic PVC producers. 

t 

It was demonstrated in Section A above that the 

age of a plant will significantly affect modificati.on costs. 

Thus, producers with newer plants will have a substantial 

competitive advantage. They may, in fact, be the only 

producers of PVC capable of surviving the implementation 

106 / 

of the proposed permanent standard. 

Another factor which accords some producers a 
significant competitive advantage is the location of their 
plants. There are in the southwestern United States some 
PVC plants that are in the open air. The lack of an enclosing 
structure materially alleviates VCM concentration, thus 
facilitating compliance with a lower standard. 

With the implementation of the proposed permanent 
standard, a serious threat of monopoly presents itself. 

Those producers with newer plants or plants located out-of- 
doors will- have so great a competitive advantage that it will 
be economically unfeasible for other PVC producers to even 
attempt to compete with them. The result will be the survi¬ 
val of only a few producers and the creation of a monopolistic 
industry. 


106/ See Appendix p. 36-38. 
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The deleterious effects of the proposed permanent 
. , ;ird will not be restricted to the PVC industry alone. 

.. ,tudy has concluded that an instantaneous shutdown of the 
industry will create a snowball effect potentially dragging 
V,wn with it or. at best, seriously disrupting, such industries 
th o building and construction industry, the automotive 
industry, .he apparel industry, the specialty products in¬ 
dustry, and miscellaneous other industries which significantly 
rely upon PVCT^Preliminary calculations indicate staggering 
iosses in money and jobs for these collateral industries. 

It is estimated that the construction industry will lose 
between $14 to $20 billion annually and between 500,000 to 
800,000 jobs should there be an instantaneous shutdown of 
tho PVC industry. The automotive industry could lose from 
$35 to $50 billion annually and 600,000 to 1 , 000,000 jobs. 

The apparel industry risks a loss of $2.5 to $3.5 billion 
annually and 100,000 jobs. The specialty products industry 
could lose $8 to $10 billion dollars and 300,000 to 400,000 
jobs. The miscellaneous industries risk a loss of $5 to 
$6 billion dollars annually and 100,000 to 300,000 jobs. 

These are hardly negligible figures. Moreover, it is esti¬ 
mated that it would take at least two to three years to develop 
substitutes for the PVC now utilized so extensively by these 

industries. 

C. The Effects of the Proposed Permanent Standard 
on Foreign Competition __ __ 

The total disruption of the domestic PVC industry 
must engender international ramiflcatxons. 

107 / ArThur u. I-iVTTo Co. Preliminary noport on Vinyl Chloride 
Industry. 
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With the curtailment of the domestic PVC industry, 
producers, unfettered by the restrictive standards 
; od in the United States, will, by*necessity, take over 
domestic market. Fabricators who rely upon PVC exten- 
jv would probably be unable to comply with the standard. 
n were compliance possible, they would be faced with a 
Jemma. They might import their PVC, but this Would re- 
•jire a drastic increase in the price of their finished 
product. Foreign fabricators, unhampered by the cost of 
importing their PVC, would price their American counter¬ 
parts right out of their respective end-product market. 

An alternative for the American fabricators is to move 
their domestic operations abroad. This action would only 
exacerbate the United States’ economic problems. Un¬ 
doubtedly, either alternative will have a detrimental 

effect upon the United States' balance of payments. 

% 

Another effect on foreign competition wrought by 
the implementation of the proposed permanent standard will 
be to accord those domestic producers with extensive foreign 
operations a substantial competitive advantage. B. F. 
Goodrich, for example, has interests of 100°6 or less in 
foreign operations with a combined PVC annual capacity of 
783 million pounds. 


100 / Of course, domestic fabricators may be unable to obtain 
PVC from foreign sources when the supply becomes tight 
due to the curtailment of American production. 

109/ See, II, Section B, supra , for discussion of foreign PVC 
production and American corporate interests therein. 
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Without the extreme restrictions imposed by the 
proposed permanent standard, the foreign PVC producers will 
be unrivaled in PVC production. While those domestic pro¬ 
ducers who are able to survive are retooling to comply with 

the proposed permanent standard, foreign producers will be 

109a / . 

expanding their operations. It may be impossible for 

domestic PVC production to ever catch up. The capacity of foreign 
PVC production will increase as United States capacity de¬ 
creases. Concomitantly, the price of foreign PVC will decrease 
as the price of domestic PVC increases. 

The proposed permanent standard has, therefore, 
the potential for such extreme economic dislocation as to 
be economically unfeasible. 


109a/ Indeed Great Dritain has recently adopted a ceiling of 
50 ppm with a 25 ppm TWA exposure level. See Appendix 
pp. 217-222. 
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IX. CONCLUSION: FIRESTONE'S PROPOSAL FOR A PERMANENT 
STANDARD REGULATING OCCUPATIONAL EXPOSURE TO 
VINYL CHLORIDE _ 

A. Introduction 

Firestone's management is gravely concerned about 
the potential health hazard which may result from indiscriminate 
and uncontrolled exposure to VCM. The Company believes, however, 
that present medical and scientific data does not justify the 
abrupt termination of an industry affecting hundreds of thou¬ 
sands of people. Firestone's position with respect to this matter 
was not reached without profound study and concern about the 
health aspects which may result from undue exposure to VCM. 

As a result of the Company's intensive review and study of the 
medical problems that potentially exist and the severe economic 
impact on the industry, the Company has concluded that prudent 
and careful management of all VCM operations are required and 
that every technologically feasible method that can be employed 
to protect the people involved in the industry must be adopted. 
Because the proposed levels are technologically unachievable 
and economically unsound, a reasonable and medically prudent 
exposure level must be selected with the intent of providing 
sufficient protection to the health and safety of all engaged 
in the industry. A reasonably achievable and feasible exposure 
level, in conjunction with safe and practical work practice 
rules should be adopted with, of course, the overriding 
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• -.sideration being the attainment of the most limited exposures 
: VCM to industry employees. 

Firestone believes that a safe and medically sound, 

.is well as a technologically and economically feasible standard, 
is that which provides for a 25 ppm TWA and 40 ppm ceiling expo- 

4 

sure level. Close and careful adherence to this level with 
appropriate and adequate work rules will assure safe working 
conditions without destroying the entire industry. These 
levels, if properly implemented and enforced, will minimize 
occupational risks and the complex medical problems involved 
and afford industry and the engineering community opportunities 
to develop more sophisticated and advanced techniques which 
can be employed further to reduce vinyl chloride levels in the 
ambient air. 

The exposure level standard which Firestone proposes, 
25 ppm TWA coupled with a 40 ppm ceiling, is not one which is 
immediately achievable nor a level which can be accomplished 
without the expenditure of millions of dollars at Firestone 
alone. However, it is technologically achievable and although 
one which will have severe economic consequences on the PVC 
industry, is a level under which the industry can economically 
survive. This exposure level should be maintained as the 
permanent standard until further ongoing medical experimenta¬ 
tion and study, of the human as well as animal experience, is 






completed and more definitive conclusions have been reached 
concerning the nature and consequences VCM may have on industry 

employees. 

Finally, Firestone is willing to expend all capital 
necessary for the research, development and implementation of 
those procedures which will reduce employee exposure to VCM 
to the lowest technologically feasible level. 

Therefore, Firestone is submitting a proposed standard 
which will provide industry employees a medically prudent and 
healthful working environment and one which is engineeringly 
and economically feasible. The text of the proposed standaru 
is attached hereto as Appendix 1-28. The following is an 
analysis highlighting the major sections of the Firestone 
proposed standard. 

B. Exposure Limitations: Time Weighted Average 

(TWA) and Ceiling Values ___ 

The two basic methods of monitoring airborne sub¬ 
stances for compliance with established concentration exposure 
levels are ceiling value concentration levels and time weighted 
average (TWA) value concentration levels. 

The ceiling value limitation method, which was 
adopted by the Secretary in promulgating the emergency temporary 
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• ,rd on VCM and which is proposed in the permanent 
i.ird, represents the maximum exposure concentration allowed 
; >y given time. Pursuant to universally accepted chemical 
; industrial hygiene practice, this limitation is actually 
lied only to those toxic substances which are fast acting 
,.:.d capable of producing acute toxic reactions, such as hydro- 
non sulfide or acetic anhydride. Any exposure to these sub¬ 
stances above the ceiling value may cause intolerable irrita¬ 
tion, chronic or irreversible tissue change, or narcosis, and 
as a consequence strict enforcement of the ceiling value limi¬ 
tation is necessary.. (Appendix p. 144 ) 

The TWA method for monitoring exposure is based on 
the average exposure experienced over a specified length of 
time, which is usually an eight-hour period, with upper limits 
of excursion permissible above the TWA value. Under univer¬ 
sally accepted chemical and industrial hygiene practice, sub¬ 
stances which do not produce immediate or acute toxic reactions 
are monitored on a TWA basis. (Appendix p. 144 ) 

Conequently, because several investigators have shown 

111 / 

that acute poisoning is virtually impossible from VCM exposure 
and because the only immediately lethal danger from VCM 
is at exposure levels where VCM has anesthetic 

110/ 39 Fed.Reg. 12342 (1974). 

111/ Documentation of the threshold limit values, American 
Conference of Governmental Industrial Hygienists, 3d Ed. (1971), 
p. 277. 
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Firestone submits that adoption of a TWA value for 


properties, 


a- <f 


VCM exposure is appropriate. Moreover, TWA measurement for 

VCM exposure is also appropriate because the human body tends 

112 / 

to act as an averaging device when exposed to VCM. Thus, it 
can be shown that a short exposure to levels higher than the 
TWA will have little effect on the total exposure received by 
the human body. (See Appendix 144 ) 


Furthermore, because the gaseous nature of VCM causes 
it to exert a pressure in the range of 40 psig at normal tempera¬ 
tures and of 100 to 150 psig at reaction temperatures, some 
leakage of VCM is unavoidable in PVC plants. When such leakage 
does occur, a fairly high concentration of VCM will exist 
within the immediate area of the leak, but only for a short 
period of time because the vapor almost instantaneously dissi¬ 
pates into the atmosphere, and, in Firestone's plants, is re¬ 
moved from the atmosphere by exhaust fans which are capable of 
changing the air within the plants every three to six minutes. 


C. Work Practice Rules 

Appendix l-15ccntains the text of Firestone's proposal 
with respect to work practices and medical surveillance, which 
not only provide for employee health and safety but which also 
are technologically and economically feasible. The following 
summarizes the maior provisions of Firestone's proposal. 

]]?/ Henderson, Haggard, Noxious Gases and the Principles of 
Respirators Influencing Their Actions, Reinhold Publishing Co., 
New York, New York (1943) 
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Firestone Plastics Company 

DIVISION Of THE FIRESTONE TIRE fc- RUOUER COMPANY 
HARVEY S FIRESTONE • FQUNOEA 


CIIC MICA 1.3 Ol VISION 
p. o. I*OP RIB 

POTTSIOWN. KR.N1UV.-I* >»*»* 


POTTSTOWN. PCNNSYL.VANIA 

May 24, 1974 


THE PR0PC3FD C3HA ST/ND/PD rPTt VT‘.'YI. CHI.CRTPE 


The comments that follow relate primarily to the Pottstown, Pennsylvania, 
Chemical Plant and how the proposed CSHA regulations will affect the operations 
of this facility. Certainly most of them can be extrapolated to any other PVC 
producing plant; however, some of them will be specific to only this single 
facility because of its age, location and diverse product line. The Pottstown 
plant produces products in five (0) major categories (plastisol, suspension PVC 
resins, suspension copolymer resins, solution grade resins and styrene butadiene loi 
v;hich v;e subdivide into thirty-six (36) specific product lines, each of which has 
different physical/chemical properties. All of these products are produced in 
reactors (autoclaves) that are basically quite similar; however, the support equip¬ 
ment upstream and downstream of tho reactors differs markedly. Excluding minor 
equipment differences and polymer composition, there are four (4) significantly 
differing process lines. The discussion that follows will relate primarily to the 
production of hcmopolymer/copolymer anti plastisol (dispersion resin). 


I. plant description—frocess differences 

The physical complex consists of sixty-five (65) total reactors, sixty-one 
(61) of which are in vinyl chloride service. The reactors are housed in two 
poly buildings, one containing twenty-three (23) reactors, the other forty- 
two (42). At any given time we arc producing seven (7) different vinyl 
chloride containing products. Four (4) of these are suspension typos and 
three (3) are plastisol types. 


A. SUSPENSION TYPES 


The suspension types are characterized by their relatively 
coarse particle size with average particle diameter in tho range 
of 100 microns to 130 microns. They require intensive agitation 
and baffling and contain low levels ef suspending agents or other 
impurities. The physical fora ranges from extremely dense glassy 
type particles to fluffy porous particles. Residual monomer content 
in the finished resin depends primarily on the porosity or density 
of the particles with the more ci^nse less porous particles containing 
much more residual monomer. Vessel cleanliness is of extreme importance 
in producing suspension rosin in that dirty or built-up vessels are 
directly related to the production of inferior uamarkotable product. 
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B. PLAST1S0L TYPES 
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Those products ore produced as dispersions of extremely small 
PVC particles in on aqueous medium which are subsequently dried 
and sold os a powder for end-use applications. The latex particles 
average 1-2 microns in diameter though the dried powder is somewhat 
more coarse. Those systems contain relatively high levels of emul¬ 
sifiers and other impurities; however, they are extrently unstable 
in the l3tex form. Excessive agitation or shear leads to floculotion/ 
agglomeration and the production of unusable product. Because of its 
extremely small particle size, this material is dried in spray dryers 
similar to equipment that can be used in producing instant coffee or 
dried milk. The instability of the latex makes removal of unreacted 
vinyl chloride monomer extremely difficult. Residual monomer content 
prior to drying may range seven to ten times higher than that encountered 
in most suspension resin products. 

Firestone has been intensively investigating improved equipment 
and procedures for reducing these residual monomer levels during 
the past two years without significant success. Because of the small 
particle size and drying techniques however, the finished driec powder 
contains generally less than 10 ppm residual vinyl chloride (weight 
per weight). Removal of any excessively large particles from the latex 
is an absolute necessity from a product quality standpoint. Because of 
the generally poorer stripping efficiency and the large dense nature 
of these particles, residual monomer content is quite high at this 
point. The magnitude of exposure problems is many times greater than 
those encountered in suspension PVC production. Reactor cleanliness 
is not especially important to product quality; however, it has a 
great deleterious effect on heat transfer. For this reason, residual 
material must be flushed from the vessel walls after each batch. 


STANDARD COMPARISON--TV/A AND CEILING 

Because vinyl chloride is an extremely volatile gas at room temperature, 
standards based on ceiling exposure are especially difficult to implement. 

In a well ventilated area local high concentrations of vinyl chloride can 
be rapidly diluted within the space of a few feet and several seconds. This 
phenomenon results in the situation wherein an employee can be exposed to 
small pockets of high vinyl cliior) Je concentration while moving about the 
plant area. In order to assure compliance to any ceiling standard, instan¬ 
taneous continuous portable monitoring equipment must be available. The 
OS HA method of collecting ten minute sjmplos for determining ceiling exposures 
must thus be considered as .actually being a time weighted average sanplo based 
on a short time period. In addition, this type of standard or sampling procedure 
cannot protect an employee from exposure to a small pocket of high vinyl chloride 
concentration in a localized area existing a few feet from the paths he traveled 
while bf'ing monitored. Since there is no commercial equipment available to 
continuously monitor or protect employees from unknowingly entering areas high 
in vinyl chloride level, it would appear that only a standard based on T.VA can 
provide adequate protection to employees and information concerning their real 
exposure. 



/ 
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II. STANDARD CCV.PARISCN--r.VA AND CEILING (Continued) 

Since late ’.'arch 107*1, hirer.tone has been involved in an intensive personnel 
monitorin'? program entailing the gathering and analysis of approximately 
sixty (GO) ten minute samnles each day. At the same time, many instantaneous 
checks for total hydrocarbon concentration were made using a Century Portable 
Organic Vapor Analyser. Correlation of the two different tests was extremely 
difficult and we believed this was due to the large quantities of co-monomers 
being used, .’.'.ore recent information indicates that much of the variation in 
test results (both in the personnel monitoring and in the Century readings) 
is due to extremely small, very difficult to detect leaks. These 11 leaks 
lead to vinyl chloride concentrations of several hundred ppm at th : leal: 
source decreasing to levels that are indistinguishable from the background 
of 15 to 35 ppm total hydrocarbon within the distance of a fe.v feet. This 
type of leak appears almost numberless, existing at almost every valve, 
flange, pump seal, shaft seal, in fact almost every point where the metal 
surface is discontinuous. 


Because of the very localized nature of this type look and the fact that 
the leakage rate is pressure dependent, this exposure will seldom be identified 
when monitoring a moving person. A standard incorporating a ceiling limit 
will simply mean that the number of citations issued against a company are 
totally dependent on the perseverance, determination, time and effort expended 
by the inspecting officer. 


III. ORIGIN OF V.'CRK PRACTICE RULES AND REGULATICNS 


The work practice regulations proposed for vinyl chloride appear to 
have been simply transposed from the carcinogen standards with the sub¬ 
stitution of only a different regulated material. These work practice rules 
were tediously developed for the fourteen (14) carcinogens, all of which 
appear to bo either solids or liquids. Certainly it is not reasonable to 
expect the same procedure and practices to apply in handling a gaseous material 
without extensive revision and alteration. A few examples might be cited,, 

A. PROTECTIVE CLOTHING (PP 16397 Section C, third paragraph) 

Garments that arc impervious to vinyl chloride gas (or re sistant 
to th^ n*~of vnv) oh 1 r^r3_de^v • ior) are also impervious to air, 
body moisture, resistant to heat pass. >e, and would tend to be 
extremely abrasive to the skin. Employees required to wear this 
type clothing would be subjected to almost intolerable work conditions. 
Since a gas cannot he easily isolated in only one local area, require¬ 
ments for garment protection would be almost universal. Also, a 
garment of this typo would tend to mnrantee long-term exposure to 
the gas once inside the garment instead of allowing normal ventilation 
to replace the contaminated gas with uncontaminatod air. 
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B. RESPIBATCaY PROTECTION 

Respiratory protection v.hon working with solids or liquids is 
j«Q 2 sonoi)ly straiohtf rrv.'ard. Mv?n d^alinm v»*i i.h 3 colorless ogotIcjS 
gas, respiratory protection is either always necessary or never 
necessary. Implementing any program between these two extremes would 
be quite haphazard. 

• . 

C. REGULATED AREAS 

Establishing a regulated area for a gas is quite difficult but 
possible. The clothing changes required each tine one exits a regu¬ 
lated area would be a great burden on employees permanently assigned 
to these areas when they wish to eat, drink, smoke, take a break or 
leave for supplies, etc. • * 

D. SHOWER REQUIREMENTS WHEN CONTACTING VINYL CHLORIDE 

Shower requirements after contamination with a solid or liquid are 
quite logical and reasonable. The need to shower after being contacted 
by a highly volatile material that evaporates almost immediately into 
a gas when contacting a warm (body) surface is not clear. 


E. EMERGENCY SITUATIONS 

The objectives of medical surveillance within twenty-four (24) 
hours after being accidently exposed to vinyl chloride gas are not 
clear. After an employee is removed from an area containing vin/1 
chloride gas, there are no medical symptoms to be checked. Indeed, 
there are no reasonable diagnostic teenniques presently available to 
detect any possible liver dysfunction arising from possible vinyl 
chloride exposure in its early, potentially treatable stages. 


F. CONTAINER REQUIREMENTS 

Placing a material containing a highly volatile liquid or a gas 
into a closed container creates numerous•sofety hazards during subse¬ 
quent disposal. 


EFFECT OF WORK PRACTICE RULES 

The following comments concerning the effect of work practice regulations 
will refer to the proposed permanent standard of unmeasurable vinyl chloride 
levels. With minor chimes, these comments would apply to almost any permanent 
exposure level including the present bO nrm standard. Thounh Firestone is in 
compliance with the cmcrnency standard, this compliance relates only to 
exposure level, since work practice regulations were not included in the 
emergency standard. It should become clearer in the following discussion 
that the proposed work practice rules arc without doubt the most difficult 
portion of the standard to comely with. In numerous instances they will 
impose such burdensome restrictions and rcqulations upon our employees that 
I honestly question our ability to cither keep our present workforce or to 
secure'replacements. . 
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A. REGULATED AT HAS 

Dascd on tho propos'd permanent standard, the entire rottc.to.vn 
Chemical Plant complex would become a regulated area including the 
following employees: 

1, All production and maintenance employees 

2, All management and clerical personnel 

3, All lab personnel 

A. Truck drivers bringing raw material into tho plant or 
taking finished product out of the plant 

5. Railroad personnel 

6. Anyone else having occasion to enter any area of the plant 
or work in the immediate vicinity of the plant (security 
force, outside contractors, auditors, various fire and 
insurance inspectors, vendors, etc#) 

The roster requirements for all these people would become a tremendous 
burden. 

n. iMPLEMnirrATiow or engineeiing controls and work practice methods 


Since the entire plant complex is periodically or continually 
exposed to levels above the detectable limit, the standard provides 
that immediate respiratory protection must be provided for and used 
by every employee in the Comdex. Because of tho magnitude of exposure 
reduction necessary to bring a significant portion of the plant in>.o 
compliance, use of respirators would be necessary for many years. 

Since there v:ould be no unregulated areas in the plant, employees 
would become virtually immobile. Each time any employee found it 
necessary to move more than fifty (50) feet from his work station he 
v/ould bo required to switch to a portable back pack unit. Under those 
restrictions personal hygiene requirements become almost impossible. 


In the course of performing tho requirements of various plant jobs 
it is necessary for our employees to move about r.athor extensively 
around equipment, between floors of the three story noly buildings, 
up and clown stairs, and distances of 30 to 50 feet from a central 
station. Those requiremon r. for mobility ntrke permanent air stations 
and ho.es totally impractical. A possible altormtive is to supply 
affected employees with portable back pack air supply units (oe.ii.O. 

A typical unit v.ould be the .VGA Model -‘.01 portable breathing apparatus. 
This unit weinhs tv.enty-eiuht (RB) pounds and contains on air supply 
lasting only thirty minutes. Assuming an adequate safety factor of 
ten i inutes, rn v.ould h .vo to charvao tanks three times per hour , or 
perhaps purchase units with larger air supplies weighing fifty (50) to 
sixty (60) pounds. Changing of tanks would create nreat problems, since 
there arc no plant areas containing undetectable vinyl chloride levels. 
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n. implementation cf engineering c: a:::) v;c rk fr act ice .methccg (Contir.a 

In addition, wearing a thirty (?.0) to sixty (60) pound back pack unit an! 
a full face respirator on a hot sum.mer day while tryim to perform job 
duties with perspiration running in one's eyes and support straps rubbing 
the skin raw creates a work enviroament that no employee would subject 
himself to. If workers were to accept these conditions, their work 
output v;ould decrease by SO to 75%. 

C. PROTECTIVE CLOTHING 

Several comments concerning the use of protective clothing have 
been made in Section III. The combined requirements of respiratory 
protection and protective clothing during warm weather would make work 
conditions so oppressive that I cannot envision anyone continuino to 
work in the plant for more than a short time period. The requirement 
that all protective clothing be removed at each exit from a regulated 
area would, by itself, largely destroy worker output. 

D. HYGIENE FACILITIES AND PRACTICES 


The provision concerning consumption of food, beverages or 
smoking materials being restricted to nonregulated areas would also 
be impossible to implement until a larger portion of the plant could 
be brought into compliance with the proposed standard. All drinking 
fountains must be removed from the entire plant. 

The proposed standard would make it necessary for us to construct 
new shower and lunchroom facilities in an area remote from the plant 
where no detectable vinyl chloride levels exist. Shower requirements 
after the last exit from a regulated area would necessitate an entirely 
new relief system with staggered work hours. This would eliminate any 
car pools that our employees have with Tire Plant people. 

Another possibility would be to provide adequate facilities for 
the entire shift to shewer simultaneously, at least one hundred (100) 
shower stalls. Each employee would then receive perhaps one-half hour 
overtime to shower but this would still destroy all car pools. 

0. EMERGENCY SITUATIONS 

The questionable value of special medical surveillance after 
emergency situations has already been discussed in Section 111. If 
this requirement is implemented, alone with an undetectable exposure 
level, the frequency of "emergency situations" will Le so great that 
employees will remain under constant medical surveillance. 



17 SJ 


F. MAINTENANCE AND DECCNTAMINAT1CN 

1. Placement of nil waste materials, scrap, nnd process spills into 
closed contninors which will prevent the release of vinyl chloride 
to the environment is technicnlly possible but extremely problematical. 
Jn order to be reasonably safe, these containers must be capable of 
withstanding a pressure of approximately 100 P3IG. In addition, 
containers would have to be equipped with a relief mechanism in the 
event they arc accidentally exposed to higher temperatures. This 
would make waste containers so heavy as to be practicall/ immobile. 


2. Based on the definition of contaminated systems in Section B, 
maintenance personnel would be required to wear and use whole-body 
air-supplied suits impervious to vinyl "Chloride and respirators for 
virtually every job in the plant. This would include all maintenance 
work on drying and finished product storage systems since present 
technology is not adequate to guarantee production of a resin that 

is totally free of residual vinyl chloride. Because of the extreme 
volatility of residual vinyl chloride, fairly rapid contamination of 
the enclosed air space above stcrod masses cf resin is possible. 

The requirement for showering after removing protective equipment 
will again largely destroy maintenance output. 

3. If protective clothing and equipment must be cleaned and dried after 
each use and also must be removed upon each exit from a regulated ore ;; , 
it is quite possible that as many as four (4) full suits of protective 
equipment must be supplied for each man. 

G. TRANSPORTATION LOADING AND UNLOADING. 


Paragraph 3 of Section n specifies that "employees engaged in transfer 
operations shall bo provided with and required to wear respirators". 
Since monomer transfer operations arc underway almost continuously in 
a poly building containing forty-two (42) reactors, every reactor 
operator rust wear a respirator continuously regardless of the engine¬ 
ering controls, work practice methods, and exposure levels .present in 
the reactor reem. If one complies with the intent of this paragraph. 


it will also be necessary fer all employees involved in the transit 
of unsirirm;d finished batches to wear respirators continuously, si 


e 


this material contains approximately 10# residual monomer. 


POLYMER HANDLING CPERATICN3 


Item 1 in this section affects the entire trucking and rail industry 
whenever it is involved in transporting either bulk or bagged quantities 
of resin. For the reasons mentioned previously, it is quite likely that 



/ 





levels, of several hundred ppm residual monomers can be encountered in 
the enclosed air space above these large masses of resin. 

This would also prohibit by implication shrouding resin pallets with 
plastic film, cardboard, etc. and containerired shipments since each 
of these methods of protecting resin during shipment causes residual 
monomer to concentrate abov'o detectable levels in an enclosed un- 
vcntilated area. People handling this material during shipment would 
be required to v.ear respirators since any accidental damage to the 
packaging or container would release detectable levels of vinyl chloride. 

I. REPORTS 

The incident reports required in Section Q of the standard will impose 
a truly staggering burden on industry if the specified exposure level 
remains at 0, 

The requirement specifying individual written notification after 
exposure to detectable levels of vinyl chloride would rapidly bury 
employer and employees in paper. 

V. CONCLUSION 

Based on the foregoing comments, Firestone would have no alternative but 
tc cease operations when the proposed standard becomes law. An intensive 
engineering study would be necessary to determine whether a significant portion 
of the plant could ever be brought into compliance based on the engineering 
controls and technology that presently exist. Certainly one must question 
whether investment of additional new capital greater than the total fixed asset 
value of a twenty-seven year old facility is economically prudent. 

Perhaps the best that could be expected is that a portion of the plant would 
be reactivated after extensive changes and alterations. Even this course of 
action must be questioned since our total present manpower compliment would be 
necessary to achieve a production level no higher than fifty percent (bOJi) of 
current output. Considering the delivery times for equipment today, there is 
little hope that operations could bo resumed before mid 1977. 

Plants that have been constructed over the last ten years will find compliance 
with any standard exposure level an easier task for the following reasons: 

1. Fcv/ if any new plants contain such a laroe number of reactors 
in two fully enclosed buildings. The large number of reactors 
in very close proximity along with the tremendous quantity of 
associated i ininn, valves, pumps, and seals make minor leakage 
conditions impossible to prevent. 
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2. The Pottstev.-n plant contains, three levels with a vertical 
process flew. This requires frequent travel between floors 
for certain operators in performing their job. Providing 
respiratory protection under these circumstances is except¬ 
ional ly difficult. 

Most newer plants contain only two levels with polymerization 
and stripping being carried out on the same floor. This reduces 
dramatically the amount of travel that is necessary between 
floors. 

3. Vessel size in newer plants is typically 2 to 14 times larger 
than our reactors (up to 50,COO gallons). Since potential 
leak locations ore directly proportional to the number of 
reactors, their problems can be considered as being frem 7% 
to 50 /j as great as those present in Pottstcwn. 

4. Newer plants usually operate with a minimal product line at 
high throughput volumes as opposed to the Fottstov/n plant which 
operates with a complex, low volume, specialty product line. 

0. The specialty type, lower volume, PVC resins are often much 
more difficult to manufacture with low residual monomer levels 
(< 100 ppm). 

6. A largo percentage of Pottstown’s production is plastisol 
(dispersion resin). Since product quality considerations 
and drying techniques make it necessary to perform extensive 
screening operations on the latex, exposure problems are many 
times more severe than those encountered in suspension resin 
production. 

Because of insurance and safety considerations, most new plants 
have separated polymer)zation, maintenance, laboratory, office, 
drying, and warehousing facilities. The entire Pottstown Chemical 
Plant is housed under a single discontinuous roof system, with 
hazardous areas separated only by fire walls. 

During unexpected leaks (line failure, pump seal failure, 
operator crjorr, ‘ to.) the "Pmorccncy Ventilation" system is 
activated when tlK> "Gjs Alarm" is turned in. Under these 
emergency conditions, polymerization building air changes 
increase to 20 air ch-i.-er per hour (approximately 160,COO CP'.'.). 
This air is exhaust'd fven the sides of the poly buildings and, 
under adverse atmospheric conditions, a high probability exists 
that it will be reintroduced into another area of the plant in 
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ccac.-.h.-.t diluted form but containing discrete levels of 
vinyl chloride monomer. 

It So technically possible to capture nil this exhaust nir 
in ductv.ork and convey it to n location remote from the plant, 
but the coot would be astronomical* A system of this type 
would rc-ouire about 2C0 feet of 6 foot diameter, gas tight 
insulated ductwork along with a lame fan discharging into 
some form of stack for each poly building. 


f. 10- 

R. W. ARNOLD 
FACTORY MANAGER 
CHEMICAL PLANT 


RWAtbjs 
May 24, 1974 
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In the enclosed attachments the of feels of C'oHA standards on 
cost, output, and per' ennui ror.uirf-s'enir, a*, four different oxposu: 
detailed. The four levels are ns follows: 


the capital 
e levels are 


A. CASE I 

Co-npllance to th" current proposed standard of undetectable 
vinyl chloride levels. 


B. CASH II 

Exposure levels of 10 ppm T.VA and 15 ppm ceiling. 

C. CA S E IIT 

Exposure levels of 25 ppm TWA and 40 ppm ceiling. 

D. CASE IV 

50 ppm ceiling limit. 


For each of these cases v/o have assumed that absolute compliance with the work 
practice rules as detailed in the proposed standard will be necessary. Capital 

. , • _ t . .• ^ 1 .. ... I .~ « f 4 U ^ r .i, ~ 1 Aunlf +V^4 

C O ;» C {* 5 J Uid » 0 3 i- * l.iru a I J ci lUiivwivil * vjK. L a|«w v. a ^ • v- ^ w “ .. “ ' ° 

complied with. Productivity and labor requirements will be determined pre¬ 
dominately by the work practice regulations. 


In addition to the effects on capital cost, production level, and labor 
requirements that will result from the adoption of a new vinyl chloride standard, 
there will be phono minnl increases in operating costs (overhead), ••'any of there 
^j., i j...f'—'U'^s emnet he accurately determined without an intensive 
engineering study of the plant changes that will be necessary. To indicate the 
magnitude of these expanses, v:e can consider the incineration requirements that 
are necessary to comply to the proposed standard (CASE I). 


On August 31 
l cp'ort for r.n inc 
<'iie of cur osisii 
pl.int operating i 


, 1073, Catalytic Construction Company completed an •engineering 
in-ration system to handle the hydrocarbon discharges from 
r.a •;::\.y dry. :s. Using tlds ‘j i port as a basis, annual 
j: rc -eni s icr incineration are estimated as follows: 


1, Annual r-vri* in a C ost 

1,5 to 2 "illion Pollars/Vear 

2, Fvie 1 0 i_l 1'equi rrments 

4 to 5 ."illion Co 11 ons/Yoar 

3, Flocfjnc.il yjty oj l ire *n t s 

Approximately 5 Million Kilo.vatt Hours/Year. 






This system decs not include couirmont to remove sulphur oxides from 
the discharge stream; therefore, pollution levels would bo Increased or canit.al 
cost requirements would increase to cover the additicnjl scrubber installation. 

The increased ventilation requirements for most plant areas will also greatly 
increase steam consumption for heating purposes. A rough estimate would Le 
that steam usage for heating will double, requiring on additional 0.5 to 1.0 
million gallons of oil each year. In order to supply these increased steam 
requirements, it would probably be necessary for cormon scrviccsto install on 
additional steam boiler, an expense that has not been included in our capital 
estimates (since steam is a purchased utility). It is estimated that the 
additional ventilation equipment, process equipment, air supply equipment, etc., 
will consume electrical power in the range of 15 to 20 million kilowatt hours 
per year (not including the requirements for incineration). With the universal 
energy shortage existing today, one must logically question whether these 
increased energy requirements could be satisfied. . • 

All of those changes are predicted on the assumption that the EPA will 
approve them. Certainly EPA concern over the levels of vinyl chloride dis¬ 
charged to the atmosphere will increase and it is quite likely that several 
of the contemplated changes could not be implemented without additional capital 
expenditures to satisfy EPA requirements. 

The projections also assume that wo will be able to obtain the necessary 
additionol people to continue plant operation. For years, we have h.-.d diffi¬ 
culty in hiring adequate numbers of craftsmen (mechanics, ninefitters, etc.) 
to meet our past needs. With the currently required medical testing, and the 
exceedingly difficult work conditions, obtaining the number of people necessary 
for a 400;^ increase in maintenance staff seems hardly possible. An essentially 
similar situation will exist in all other plant areas. A possible solution to 
this dilemma would be to substantially increase wanes, making an unpleasant job 
at least more rewarding, if not more attractive. The work practices will also 
lead to a large increase in employee turnover. 

With the vastly increased maintenance level necessary to meet the lower 
exposure levels, maintenance spare parts inventory could easily triple. The 
stringent work practice regulations will dictate that entire systems be removed 
to be repaired in a remote location rather than being repaired in place. This 
includes items such ns pumps., valves, piping, and virtually all equipment that 
would be classiiicd as "contaminated". 


The vast .amount of data concerning entry into regulated areas, medical 
records, monitoring results., emergency situation:.. and accidental exposu••••>: 
to vinyl chloride will require a totally new system of data storage and :etr: 
Certainly those uuv'.til ies of data could not bo sderod as. paper summaries in 


•va 1. 


file cabinets. The Chemical Plant would eventually 
Processing Department. 


•cquire a separate Data 
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Other areas of potential capital or operating expense afei 
1, Continuing expense for protective clothing replacement. 


2. I ted leal testing programs. 

3. Increased insurance rates. 


4 . Increased workman's compensation claims. 


Jj. Probable need for now fire protection system. With the additional 
equipment and buildings and forced ventilation in our warehouse, 
demand on our existing fire protection system would most likely 
exceed design. This would mean installation of new fire linos 
and probably a new fire water reservoir. 

6. Increased electrical requirements may make it necessary to supply 
additional electric lines into the plant (along with switch gear 
and sub stations). 

7. Continuing expenses for renewal and replacement of respiratory 
equipment. 


8. Purchase of railroad equipment to move cars around plant 
property. It is unlikely that railroad personnel will agree 
to come on plant property under Case I. 

9. Leasing of equipment and drivers to bring all truck trailers onto 
plant property for either delivery or loading under Case I. 

10. Chiracs by outside contractors would increase drastically. 

(Hoof repair, shutdown requirements, equipment servicing, etc.) 


Please note a factor of 33^ was used for Contingencies and Escalation 
in Cale 1j Case 11 and Case III, while 253 was used in Case IV. Field 
information indicates that Fnoinoerinq Companies are using project cost 
escalation factors of 33 to 37.i for projects to be completed in the next 
two years. Since a major portion of the capital expenditure consists of 
projects with ce 'olot ion tar.••Hr. ?.} to 4 years /^TnjWIIjTri; th - 

oscal.ation allowance may be conservative. 


RWA/bjs 
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CAPITAL CC3T 

1]“:: to 

> 

• 

g 

’J.’CLS IN V.Ct.K r.lACTl'Jt 

ilii 


]■:■ ta! i » 

1. 

Back pack unit and protective clothing for 
pipefitters and hooking up vinyl cars for 
unloading (3) 


2.2 

10 v/ks. 

2. 

Pull face mask, demand regulator, hose and back 
pack for tank farm operator, tank farm relief man 





and centrifuge man at waste treatment. Protective 
clothing for these men (7) 


5.6 

10 V/ks. 

3. 

Bock pock unit and protective clothing for rubber 
lab sample man (3) * 


2.1 

10 V/ks. 

4. 

Back pack units for bulk delivery drivers, 
dumpster operators and railroad personnel (8) 


6.4 

10 V/ks. 

• 


$ 

16.3 


B. EK'G 111 FILING CONTROLS 




1. 

Two canned vinyl chloride unloading pumps 
to eliminate seal leaks 

$ 

10.0 

30 V/ks. 

2. 

Canned sphere transfer pump 


9.0 

30 V/ks. 

3. 

Three canned transfer pumps - sphere to 
refrigerated storage 


‘ 19.0 

30 V/ks ^ 

4. 

Pour canned transfer pumps from refriterated 
storage to reactor rooms and Pilot Plant 


25.0 

30 A k s . 

5. 

Three centrifugal compressors for unloading 





vinyl chloride tank cars 


90.0 

52 V/ks. 

6. 

One centrifugal compressor for oil column 


45.0 

52 V/ks. 

7. 

Additional piping and valves for revised pump 
arrangement 


20.0 


B. 

Fume incinerator for oil column vent 


20.0 

[>o 11 <m 

4.11.1 

9. 

Purge system for vinyl unlcding lines, to 

incinerator 


25.0 

See Item 

4.B.1 

10. 

Portable unit for airing out storage vessels 
for cleaning 


25.0 




$ 

200.0 



TANK FARM 10TAL 

$ 

304.3 



*Titnc from Project Approv.il to installation. 

_- -_ 
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poiV' : i z/.Tir : : ■.viiM ric r> - »rc-u i 7vnn area 
A. CHANCES IN WC/.K practice 


1. Full face rnr-k demand regulator, hose, hack 
pack and protective clothino for reactor 
operators, stripper operators, relief operators, 
area fitters, utility & service, lab sample men 
and foremen (67) 

2. Air tight containers for removing scrap from 
buildings 


CAPITA!. CCG7 Tl' VO 
(It; Tirt: ,-*" -.) r; -jj. 


$ 53.0 10 Wks. 


15.0 24 Wks. 

$ 68.0 


D. ENGINEERING CONTROLS 



1. 

Double stripping capacity 

$2,000.0 

2 ; V Years 

2. 

Permanent air system for plant (breathing air) 

300.0 

52 Wks. 

3. 

Five canned vinyl charge pumps 

30.0 

30 Wks. 

4, 

Three canned charge pumps 

19.0 

30 Wks. 

5. 

Two canned special pumps 

11.0 

30 Wks. 

6. 

Replace all gate valves with ball valves - 2" 

28.5 



3" 

4" 

26.0 

30.0 

52 Wks. 


• 6" 

41.4 


7. 

(24) stripper seal pumps 

24.0 

42 Wks. 

8. 

(24) sealless transfer pumps - strippers to 
blend tanks 

s' 

96.0 

52 Wks. 

9. 

Two stripper steam purge systems for cleaning 

40.0 

See 2.8. 

10. 

Seal off all pot strainers, screens and other 
process areas and ventilate 

300.0 

43 Whs. 

11. 

Totally enclosed floe removal system 

180.0 

18 Mo. 

12. 

Replace existing compressors with Nash rotary 
compressors (8) 

400.0 

18 Mo. 

13. 

Replace all existing blond tanks with pressure 
rated vessels--ful1 vacuum to 100 PSIG, with 
controls 

4,200.0 

3-4 Year 


Id, Replace existing jets with Nash llytor pumps (7) 


140.0 


42 Wks. 
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CAPITAL CC'.jT 

T1 ME* TO.'* 

B. 

KKG1 

LEERING CCNTRCLS (Continued) 

(IN THOUn/V '.) 

1 • kA.’ J- 


16. 

Incinerate ill fz.i ssiens ficm K*th buildings 





(Nosh. drrp lino ventilation, purge, etc.) 

160.0 

See It- a 
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4.11.1 1 


16. 

Ductwork cn strirper level (both Buildings) 
to Loop imeters under negative pressure 
while cleaning 

100.0 

36 Wks. 


17. 

Replace all reactor drawbars v/ith a new design 

130.0 

62 Wks. 


18. 

Duct all building ventilation air to a point 
remote from plant complex (building ventilation 
exhaust fans) 

600.0 

62 Wks. 




$0,846.9 




POLYMERIZATION BUILDINGS TOTAL' 

$8,913.0 


t. BULK AREA - REGULATED AREA 



A. 

CHANGES IN WORK PRACTICE 



• 

1. 

Full face mask, demand regulator, hose^back 





pack unit, protective clothing for centrifuge 
men, baggers, utility £ service and foremen (21) 

$ 16.8 

10 Wks. 


2. 

Three portable air systems for truckers 

4.6 

10 Wks. 


3. 

Back pack unit for outside truckers (3) 

1.3 

10 Wks. 


4. 

Air tight containers for overflow to replccc 
tote bins and drums 

100.0 

40 Wks. 



- 

$ 122.6 


B. 

ENGINEERING CONTROLS 




1. 

Four sealless slurry feed pumps 

$ 30.0 

30 Wks. 


2. 

Seal off centrifuge mezzanine and ventilate 

30.0 

24 Wks. 


3. 

Incinerate dryer exhausts 

900.0 

2-3 Ye; • 


4. 

Vent system for silos, trucks, cars and tote 
bins; incinerate all vapors 

l 

260.0 

See It'-; 
3.11.3 


6. 

Exhaust hoeds for baggers and saddle-bagger 

60.0 

2o Wks. 


6. 

Label making machine 

10.0 

16 Wks. 


7. 

Close Bird effluent system—exhaust ;nd incinerate 

60.0 

See Item 
3.U.3 


8. 

Additional makeup ventilation air and exhaust 
system for ventilation air 

'’6.0 

36 Wks. 



• 

• 

$l,40sTo 



/ - 

TOTAL BULK AREA 
- >l>. - 

$1,627.6 
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A. ~ ! !: 1 -- : ~ A " : -'- 

a. changes in v.c:;>: i ractice 

1. lull face risk, doi'P'? regulator, hose, bick 
pack and protective clothino let' contrifu..c 
men, baggess, paste man, Line 5 baggers and 
foremen (3?) 

2. Portable air system fer truckers 

3. Air tight containers for screen overflow 


Capital ccst t! ,,k T n 

(I N Ti: 'I3ALP3 ) r... v L 


30.0 


10 V.’ko. 


10 V.'ks. 


40 Vf'ks. 


b. engineering and general plant 

1. Incinerate dryer stack gases f. Poly Pldg. 

2. 17a 11 off Moynos and pot strainers, ventilate 
and incinerate 

3. Automatic baggers and palletizcr 

4. Labeling machine 


$4,200.0 

2-4 Year 

250.0 

See Item 


4.B.? 

500.0 

2 Years 

10.0 

16 VI 1:5. 

$4,960.0 



TOTAL SPRAY DRYERS 

b, ViAREHGUSr AND GENERAL PI/.NT - PEG HAJ1T \_AR_EA 
A. CHANGES IN V.'CRK PRACTICE 

1. Portable air system for truckers (6) 

2. Full facomask, demand regulator, hose back 
pack and protective clothing for warehouse 
utility and foremen (9) 

3. Full f re r.' r ’:, cLm-nd regulator, hose, back 
pack ;.a I protective clotning for mainienar.ee 
men (iO) 

A. lull face mrk, dem-nd renulntor, hese back 
pack, and protective clothing ior office and 
lab personnel (ICO) 


• * 5,025.7 

$ 9.0 10 V.'ks. 

7.2 10 Wks. 

40.0 10 V.-Ls. 

BO.0 10 V.'ks. 


~ - 

9 


$ 136.2 








u. engineering ccnteci 


18 ( 1 . 


capi rr.T i:'- to 
(in th> :ps). /» fAi L 


1. 

New hrarea, lccl:< rrecms, showers—men and 
women, c 1 oc'.cr.rd and salaried 

$ 5C0.0 

20 ."o. 

2. 

Move officer. out of regulated area (plant 
management and suprort groups) 

500.0 

20 Mo. 

3. 

Fixed VCM monitoring system 

• 500.0 

48 Wks. 

4. 

Scrap incinerator 

2,500.0 

2-3 Year: 

b. 

Signs posting regulated areas 

5.0 

10 Wks. 

6. 

Fresh air ventilation and exhaust system for 
warehouse 

125.0 

42 Wks. 

7. 

Fresh air ventilation and exhaust system for labs 

20.0 

42 Wks. 

8. 

Additional hoods for mills, sinks, sample storage 
area, paste makeup area, ovens, etc. 

20.0 

42 Wks. 


$4,170.0 



TOTAL WAREHOUSE AND GENERAL PLANT 

$4,304.2 



GRAND TOTAL 

$20,or;.7 



INSTALLATION 

Included 

Above 


ENGINEERING - 10% 

‘ $2,007.8 

$22,005.5 


CONTINGENCIES S. ESCALATION 

-33%S7.288.2 

$29,373.7 


INSURANCE 


TAXES 


OTHER COMMENTS 

1. A wxllc.1 hcimr my be required to «c«nln« exposed employees. 

2. Parking lot would have to bo relocated or enclosed. 

Extensive additional record keeping would be required to report incidents to Oo.L. 


3. 

4. 


r .. n Vl-I i—i-'rviour. body suits would bo required for munt-n ore or 

product! cn Contaminated equipment. Cost estimate not Known. 

NOTE: We hove little confidence tint oven these extensive c hj« wlU 

*- permit us to comply with the undetectable vinyl chloride l.vcl 

specified in the proposed stinhfd. The extont of exposure 
reduction is difficult to predict, since the industry In, no 
engineering expertise in high volume production of motemi 
^juj-yinq this type of hazard clossification. 


c.yr/Knr./bjs 
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,A 


ISO;: 


MA»l«yv?n ijronv-!'""',’TS - C\ cc . I 


1. Product.ion manpower 

2. Maintenance r.inrwr (duo to work.practices 
and increased physical plant) 

3. Supervision 

4. Engineering and Technical 

5. Clerical and Secretarial 

6. Laboratory personnel 

7. Janitorial (24 hour basis) 


33% Increase 
400/' Increase 

50% Increase 
100% Increase 
200% Increase 
50% Increase 
200% Increase 


Manpower estimates are on the low side since no provision has been made to 
man the additional equipment. This manning cannot be estimated until detailed 
enginooring studies are completed. Also, no manpower increases in supjoning 
departments arc included (accounting, data processing, industrial relations, 
security force, around crews, etc.) 


% 

PRODUCT TO - ! LEV H I. - CASE I 


Estimated Yearly Production 


85 to 95 Million Pounds 


Because of the exceptionally restrictive work practice rules, it is doubtful 
that production could ever be restored to present levels. The production manpower 
increase of 33% is for the purpose of instituting a relief system similar to tnat 
used in other industries where work conditions are epprosive. Further increa r es 
in production manpower would have little effect on output; people would just be- 
in each others way. 


Two possibilities for increasing production levels come to mind: 

1. Revise support equipment upstream and downstream of the reactors. 


Tliis would essentially create a oveater number of process 
linos, each on-'' serving fewer reactors. Installation of 
additional equipment of this nature in an old plant is not 
feasible because of space limitations. 


2. Ccmvv.tlerl ;-.e polymerisation and stripping operations. 

Computerization of those operations would permit us to 
approach current production levels with essentially no 
additional manpower above that detailed in the Manpower 
Requirements table. 


- V; - 
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CASE 11-30 PPM TV.'A AND In PI M CEILING 
CAPITAL REOilTKEMENTS 
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1 . TAJIK FA 

t>»j _ Pt.-gny ; rn '? r ) r,r>\.'\ 

CAPITA! 

, cor/:’ 

A. A . . 

A. CilA 

••a *r * * D!) ' f’TTP!. 1 

!«v/^J. i« •* 0 * t Tv 1 «WiU i .LLaj 

(in t:;o; 

t:.:.; .■) 

.’A!: 

1. 

pack pack unit and protective clothing 
for pipefitters arid hooking up vinyl 
cars for unloading (3) 

$ 

2.2 

10 VJks 

2. 

Full face mask, demand regulator, hose 
and back pack for tank farm oocrator, 
tank farm relief man and centrifuge 
man at waste treatment. Protective 
clothing for these men ( 7 ) 

• 

5.6 

• 10 VJks 

3 . 

Back pack unit and protective clothing 
for rubber lab sample man (3) 

• $ 

2.1 

9-9 

10 VJks 

D. ENGINEERING CONTROLS 




1. 

Two canned vinyl chloride unloading 
pumps to eliminate seal leaks 

$ 

10.0 

30 VJks 

2. 

Canned sphere transfer pump 

. 

9-0 

30 VJks 

3 . 

Three canned transfer pumps - sphere to 
refrigerated storage 

• 

19.0 

30 VJks 


Four canned transfer pumps from 
refrigerated storage to reactor rooms 
and Pilot Plant 

• 

25.0 

30 VJks 

5 . 

Three centrifugal compressors for 
unloading vinyl chloride tank cars 


90.0 

92 VJks 

6. 

1 • 

One centrifugal compressor for oil 
column 


Ji9.o 

92 VJks 

7 . 

Addition'll piping and valves for 
revised tv.::.p arrangement 


20.0 


co ca 

Fume incinerator for oil column vent 

Purge system for vinyl unloading lines 
to incinerator 


20.0 

29.0 

fee It 

J| . H . 1 
.Gee It 
*1 . B. 1 

10. 

Portable unit for airing out storage 
vessels for cleaning 

* 

2 r S . 0 
2 So\ O 

30 VJks 


TANK FARM TOTAL 

• 

* 

297.9 


♦Time from Troject Approval to insta] 1 ation. 

j _- »■» - 








iyo-i 


i 

] 

] 

] 

'I 

J 

] 

1 


p 0T o -: •• • 'i t !v t •:'] r, - pegwat:■ r> at.fa 

a. changer i:: nor:: practice 

• 

1 . Full face mask do rand rcgul ator, 
hose and protective clothing for 
reactor orornfors, strieper operators , 
relief operators, area fitters, utility 
& service, lab samole tr.on and forer.cn 

(6V) 

2. Air tight containers for removing 
scrap from buildings 

B. ENGINEERING CONTROLS 

1. Double stripping capacity 


CAPITAL COST 
(III T:r N-LV :: ::) 


f p r 


2 . 

3. 

4. 


5. 


6 . 


7. 

8. 

9. 

DO. 

11 . 

12 . 

13. 

in. 


Permanent air system for plant excluding 
warehouse and offices (Breathable Air) 

Five canned vinyl charge pumps 

Three canned charge pumps 

Two canned special pumps 

Replace all gate valves with ball 
valves - 2 " 

3" 

n" 

6 " 

(24) stripper seal pumps 

(24) sealless transfer pumps - strippers 
to blend tanks 

Two stripper steam purge systems for cleaning 

Beal off all pot strainers, screens and other 
process, areas arid vent.i late 

Totally enclosed floe removal system 

Ron!are existing comnrorsors with 
Nash rotary compressors (8) 

Replace all existing blend tanks with 
pressure rated vessels--l'ull vacuum to 
1.00 PRIG, with controls 

Replace existing jets with Nash Hytor 
pumps ( 7 ) • 
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$ 53.6 

10 Wks 

15.0 

24 Y/ks. 

$ CUTS 

$ 2 , 000.0 

2-5 Yr. 

250.0 

46-52 • 

30.0 

30 Wks 

19.0 

30 V.'ks 

11.0 

30 V.’ks 

28.5 

26.0 

52 Wks 

30.0 

41.4 

24.0 

42 Wks 

96.0 

52 Who 

40.0 

Gee 

P.B.l 2 

300.0 

48 v;.... 

180.0 

18 Mo. 

4oo.o 

18 

4 , 200.0 

3-4 \r 

l4o.o 

42 Wks 







ONLY COPY AVAILABLE 


ONLY COPY AVAILABLE 

n. ekgiskkriiso contoois (coiitiuiikii) 

< ) r , r* 
lot' 

CAPITA], COG? T 1 ’' 
(IN THOUGAl.i'.’,) IN.’.'i 

•Ai_L 

l r ;. 

Incinerate '‘•'’1 cmissV'-ns from * o*.h 
baildinns (Nash, drop line ventil¬ 
ation, pa r, o . o to . ) 

$ 190.0 

f*/ » 

A . i 

1 t 

J. J 

16. 

Ductwork on strioper lev..*! (both 
buildings) to Loop reactors u:v.:cr 
negative pressure while cleaning 

100.0 

36 

Uks 

17 . 

Replace all reactor drawbars with 
a new design 

130.0 

92 

V.'ks 

18. 

Duct all building ventilation air 
to a point remote from plant complex 
(building ventilation exhaust fans) 

600.0 
* 8 , 7 ET 9 

92 

Wks 


POLYMERIZATION BUILDINGS TOTAL $ 8 , 86 ^.5 



BULK AREA - REGULATED AREA 




A. CHANGE III WORK PRACTICE 




1. 

Full face mask, demand regulator, 
hose, protective clothing for 
centrifuge men, baggers, utility 
& service and foremen ( 21 ) 

$ 10.0 

10 

Wks 

2. 

Air tight containers for overflow 
to replace tote bins and drums 

100.0 
$ iib . d 

H8 

Wks 

B. ENGINEERING CONTROLS 




1. 

Four sealless slurry feed pumps 

$ 30.0 

30 

Wks 

2. 

Seal off centrifuge mezzanine and 
ventilate 

30.0 

2l| 

Uks 

3 . 

Incinerate dryer exhausts 

900.0 

2- 

3 Yr 


Vent system for silos, bulk trucks, 
bulk, ears and tote bins 

290.0 

1 - 

2 Vi 

r>. 

Exhaust hoods for baggers and saddle- 
bagger 

60.0 

3 » 

V.'ks 

c. 

Label making machine 

10.0 

16 

r- 

*• It•» 

7 . 

Close Bird effluent system — exhaust 
and incinerate 

90.0 



0. 

Additional makeup ventilation air and 
exhaust system for ventilation air 

79-0 

$ 1,*» 

36 V.'ks 


TOTAL BULK AREA 

$ 1,91^.0 



t 
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nrr .ay wry-ts - pegs?atyd area 


iovfi 


A. 

CEA 

.. *t • • • • • . • - ♦ * '■'•PTf*!.' 

CAPITAL COST 
(in T=:: :) 

TT V 1 ' 

3 N. 

: to 


1. 

Full face mask, demand regulator, 
hose and protective clothing for 
centra fugc rr.cn, baggers, on etc man, 

Line 9 baggers and foremen (jC) 

$ 20.0 

10 

V.’kr. 


2. 

Air tight containers for screen 
overf low 

30.0 
$ 5 o 7 (j 

it 8 

Wks 

B. 

ENGINEERING AND GENERAL PLANT 





1. 

Incinerate dryer stack gases 

$ 11,200.0 

2-It 

Yr: 


2. 

Wall off Moynos and pot strainers, 
ventilate and incinerate 

250.0 




3 . 

Automatic baggers and palletizer 

500.0 

2 Yrs . 


H. 

Labeling machine 

10.0 

16 

Wks 




$ 11 , 990.0 





TOTAL SPRAY DRYERS 

$ 5,010.0 



1.1 «nrv»r>n 

ivAJ 

REGULAT 

SE ANT) GENERAL PLANT - PARTIALLY 

ED AREA 

• 



A. 

CHANGES IN WORK PRACTICE 





1. 

Protective clothing for vjarehouse 
utility and foremen (9) 

$ 1.0 

10 

Wks 


2. 

Full face mask, demand regulator, hose 
back pack and protective clothing for 
maintenance men (90) 

ito.o 

10 

Wks 


3 . 

Protective clothing for lab personnel 
( 25 ) 

2.5 

30 

Wks 




$ 1*3.9 



B. 

ENG 3 HERRING CONTROLS 

• 




1. 

Increase size of and air condition 
(end or:.) break area, locker rooms , 
chowcrs--men and woman, docheard 
and salaried 

$ 100.0 

9«- 

Whs 


2. 

Fixed VCM monitoring, system, less 
extensive than Case I (approx. 3/9) 

300.0 

li8 

Wks 
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capitai. cor.v ti in 

( IN TiiOII .-,..\r 

$ 2/,,oc.o r-y r; 

5.0 10 v;kg. 

125.0 *«2 v;kc. 

20.0 A 2 uhs. 

20.0 *42 VJks. 

$ 3,^7070 

$ 3 , 133.5 
$18,800.9 

Included Above 
$ 1,880.0 $20,680. 


w. engineering cgntrclc (co:;tii;u::d) 

3 . Cerap incinerator 

* 4 . Signs posting regulated areas 

5. Fresh air ventilation and exhaust 
system for warehouse 

6 . Fresh air ventilation and exhaust 
system for labs 

7 . Additional hoods for mills, sinks, 
sample storage area, paste makeup 
area, ovens, etc. 


TOTAL WAREHOUSE AND GENERAL PLANT 
GRAND TOTAL 
INSTALLATION 
ENGINEERING - 10 # 


CONTINGENCIES & ESCALATION $ 6 , 82 * 1.7 $ 27 , 505 . 

I 33/o 

INSURANCE 

-TAXES 

OTHER COMMENTS ' 

1 . A medical facility may be required to examine exposed 
employees. 

2 . Extensive additional record keeping would be required to report 

incidents to OSHA. 

% 

3 . Full air supplied impervious body suits would be required for 
maintenance or production personnel working on contaminated 
equipment. Cost estimate not known. 

4 . Capital requirements for Case II are .not appreciably different 
from Case 1 , but v:e believe these levels could be complied wj.th 
based on present cr.rj r.cer j y.n expertise and current i echnn .1 oxy. 

There would be certain areas, within the plant where masks, are 
never necessary, but most would stj.l] fall into a "Regulated Area" 
classification based on the definition given in the standard. 

Perhaps the only two non-regulated areas would be the general 
offices and the lunch area - locker room complex. It would be 
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CONTI DUE!)') 


ISOS 




I 


>thk h com vent:: ( 


I 

I 


almost j moons i ble to enforce the clothing changes provisions 
of the standard for people traveling into and oat of the two 
non-rcgulutcd areas. 


MANPOWER REOUTEEMEKTS - CASE II 


ir 

i 

ji 

]i 

]i 


■fanpower requirements will be little different than Case I, primarily 
because of the overly demanding work practice regulations and the vastly 
imilar capital requirements program. 


1. production manpower 

2 . Maintenance manpower 

3 . Supervision 

if. Engineering and Technical 

5. Clerical and Secretarial 

6. Laboratory personnel 

7 . Janitorial ( 2 ^ hour basis) 


33 /£ Increase 
^ 00 ^ Increase 
50 ?$ Increase 
100 /$ Increase 
130 /$ Increase 
50 ?$ Increase 
200 ?$ Increase 


Wo provision has been made in Manpower Table for manning of additional 
^installations. Maintenance manpower has been adjusted for the increased 
physical plant. . 


1 


]■ 

]• 


PRODUCTION' TEVET, - CASE II 


Estimated Yearly,- Production 


120 to 130 Million Pounds 


] 

J 

1 

u 


Because there will be several plant areas where masks will not bo necessary 

B ixccpt during emergency (’warehouse, bulk drying area, soray dryer operation, 
offices, labs, maintenance shop) and because the lunch area and locker room 
facilities can remain on site, productivity should increase to auprox \ m.a e.i y 

§ yo;' of nresent levels. There will still, be exio ncivc* holdups in the tank 
I’nrin and polymerisation building areas. 


1 
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1. ta nk tap!*. - a £<"•■)! ,\T-n apfa 
A. CHANGES IM WORK PRACTICE 


CAPITAL COST TIV.:£ TO 
(IN T!;ciITA’.’PI) IN ]••!!. t 


1. Bock pock unit and protective clothing for 
pipefitters hooking up vinyl cars for 
unloading (3) 

S 

2.2 

10 Wks. 

2. Full face mask, demand regulator, hose and 
back pack for tank farm operator, tank farm 
relief man and centrifuge man at waste treatment. 
Protective clothing for these men (7) 


5.6 

10 Wks. 

3. Back pack unit and protective clothing for rubber 
lab sample man (3) 


2.1 

10 Wks. 


$ 

9.9 


ENGINEERING CONTROLS 




1. Three canned transfer pumps - sphere to 
refrigerated storage 

$ 

19.0 

30 Wks. 

2» Four canned transfer pumps from refrigerated 
storage to reactor rooms and Pilot Plant 


25.0 

30 Wks. 

3. Three centrifugal compressors for unloading 
vinyl chloride tank cars 


90.0 

52 Wks. 

4. Additional piping and valves for revised pump 
arrangement 


16.0 


5. Extend stack for- oil column vent 


5.0 

10 Wks. 

6. Purge system for vinyl unloading lines to stack 


25.0 

30 Wks. 

7. Portable unit for airing out storage vessels 
for cleaning 

1 

15.0 

195.0 

30 Wks. 

TANK FARM TOTAL 

$ 

204.9 



*Time from Project Approval to installation. 


/ 


- ?+ 









I 
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Dl/JJGwj l'< "C.'.K i ,tiw t IC- . 

CAPITAL COST 
(IN Tl’."';.y;:-3) 

T 3 *•*£: TO 

r: ' :i 



1, Full f,ico mask, demand rcgu lator, hose, 

protective clothing tor reactor operators, 
strip-ear operators, relief operators, arci 
fitters, utility & service end foremen (60} 

$ 40.0 

10 Vi k 5 • 

2 , Air ticht containers for removing scrap frea 
buildings 

• 

10.0 

$ 63.0 

24 Wks. 

engineering controls 



1. Increase stripping capacity 

$1,000.0 

2 \ Yrs. 

2. Permanent air system for poly buildings and 
tank farm 

100.0 

02 Wks. 

3. Five canned vinyl charge pumps 

30.0 

30 Wks. 

4. Three canned charge pumps 

19.0 

30 Wks. 

S. Two canned special pumps 

11.0 

30 Wks. 

6. Replace frequently used gate valves with 
boll valves - 

4" 

6" 

14 .c 

• 10.0 
24.0 
30.0 

40 Wks. 

7. Seal off all pot strainers, screens and other 
process areas and ventilate 

300,0 

40 Wks. 

8, Totally enclosed floe removal system 

140.0 

10 Mo, 

9. Replace existing compressors with Nash rotary 
compressors (C) 

400,0 

18 Mo. 

10 Install ventilation system to all blend tanks 

(meaner 

11. Replace existing jets with Nash Hytor pumps (7) 

200.0 

ate) 

140.0 

See Itc a 
4.P.1 

42 Wks. 

12. incinerate all emissions from both buildings 
(Nash, drop line ventilation,* purge, cv.c.) 

100.0 

See Item 

4.11.1 

13. Ductwork on stripper level (both buildings) 

to keep reactors and strippers under negative 
pressure while cleaning 

100.0 

36 Wks. 

14. Duct all building ventilation air to a point remote 

from plant complex (building ventilation exhaust fan.) 600.0 

53,031.9 

02 V/ks. 








3, p*'!K AREA - RRCMf./.T^O /P"A 

a. changes in v;c:-k tactics 


. 1811 

CAPITAL C; JT TJV.: 70* 

(in 11 -) 



1. 

Protective clothing for centrif.ugo n°n, 
baggers, utility 6 service and fore non (21) 

$ 

2.1 

10 

Wks 

B. 

rur* 

L»«oJ 

INHERING CCNTRCL5 






l. 

Extend dryer exhausts approximately 60 feet 

$ 

20.0 

24 

Vi k s 


2. 

Ventilation system for silos, bu.lk trucks, 
bulk cars and tote bins 


75.0 

44 

Wks 


3. 

Ducting baggers and saddlebagger to reduce 
dusting only 


40.0 

24 

Wks, 


4. 

Label making machine 


10.0 

16 

Wks 




$ 

145.0 



. 


TOTAL BULK AREA 

$ 

147.1 



SPRAY DRYERS - REGULATED AREA 





A. 

CHANGES IN '.VQRK PRACTICE 






1. 

Protective clothing for centrifuge men, 
baggers, paste man. Line 0 baggers and 
foremen (39) 

$ 

3.9 

10 

Wks 

B. 

ENGINEERING AND GENERAL PLANT 






1. 

Incinerate dryer stack gases (three dryers, 

200,000 c f:n) 

$2 

,700.0 

2-: 

3 Yr 


2. 

Increased ventilation at Moynos and pot 
strainers 


100.0 

40 Wks 




$2 

,B00.0 





TOTAL SPRAY DRYERS 

H 

,P03.9 



WAR 

::i •»>*? : 

zr /.\*d r :% :rvi. pj/ % jt - N ? r v !- , 'p #,,f j.vrn) yzv.\ 





A. 

ci i a: 

,'GES IN WORK P: ACT ICE 






i. 

Full face mask, demand regulator, hose, hack 

pad: and protective dolling for rainton.inco men (SO) 

$ 

40.0 

10 

V.'ks 
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* > 


Li, CC.> 


1 . 


Increase size of and 
) ockerrcc s, showers 
and salaried 


air condition break area, 
-non end women, clocheard 


2. Fixed VCM monitoring system for poly buildings 
and tank farra 


3, Signs posting regulated areas 


TOTAL WAREHOUSE & GENERAL PLANT 


GRAND TOTAL 


CAPITAL COST 

rill 

Tiv... *0 

•> • —•• • t • 

$ 100.0 

52 Y.’ks. 

250.0 

48 Wks. 

5.0 

10 Wks. 

$ 355.0 


$ 395.0 


$7,445.7 



INSTALLATION 


Included Above 


ENGINEERING - 10% 


$ 7^4.6 $ 8,190.3 


CONTINGENCIES & ESCALATION - 33% 


$ 7 , 702.0 


$ 10 , 893.1 


INSURANCE 

TAXES 


OTHER COW.ENTS 


1 . 

2 . 


Increased medical facilities will be required to examine exposed 
employees. 


Extensive additional record 
to 03HA. 


keeping would be required to report incidents 


3. 


Full air supp 
or production 
NOT KNOWN. 


lied impervious body suits would bo required 
personnel working on contaminated equipment 


for maintenance 
COST ESTIMATE 
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!■: TIT 


11.413 


|i v;p;> pr:" 


■:ir. - 


1. Production Manpower 

2. Maintenance Manpower 

H 

3. Supervision 

4. Engineering and Technical 

5. Clerical and Secretarial 

6. Laboratory Personnel 

7. Janitorial (24 hour basis) 

Manpower increases should be 
janitorial manpower remains 
and housekeeping requirement 


20% Increase 

200% Increase 

20% Increase 

50% Increase 

100% Increase 

30% Increase 

200% Increase 

Maintenance, clerical and 
practices, record keeping, 


fairly accurate 
high because of work 
c respectively. 


PRODUCTION LEVEL - CASE T IT 


Estimated Yearly Production 


140 to 150 Million Pounds 


We would hope to achieve the higher side of this estimate after about a 
year of refinements. Mask requirements while transfering vinyl chloride will 
bo a major production holdup. Except for these areas (monomer transfer 
operations), mask use v.ould be necessary only during emergencies, (leaks) 



RWA/bjs 
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1 1)1 A 


CAS I: IV - 50 Ppm Cl-11.TNG LIMIT 


CAPITA!. HrO , ITf»T- , 'P.’TS 


l. tank r/':M - nrc: area 


A. CHANGES l!l V.’CP.K PRACTICE 

], Hack pack unit and protective clothing for 


CAPITAL COST TI'*" TO 
( in Ti!■- 'i .~ _:) r: -t•; t. 


2 . 



pipefitters hooking up vinyl cars for 
unloading (3) 

$ 

2.2 

io wks, 

2. 

Tull face mask, demand regulator, hose and back 
pack for tank farm operator, tank farm relief 
man and centrifuge man at waste treatment. 
Protective clothing for these men (7) 


5.6 

10 Wks, 

3. Back pack unit and protective clothing for 
rubber lab sample man (3) 

B. ENGINEERING CONTROLS 

$ 

2.1 

9.9 

10 wks 

1. 

Three centrifugal compressors for unloading 
vinyl chloride tank cars 

$ 

90.0 

52 Wks, 

2. 

Purge system for vinyl unloading lines to stack 


25.0 

30 Wks, 

3. 

Portable unit for airing out storage vessels 
for cleaning 


25.0 

30 Wks 

4. 

Miscellaneous ventilation changes 

$ 

50.0 

190.0 

48 Wks 


TANK FARM TOTAL 

$* 

19?_._9 


POLYPE 

ETZATICM BU1LPTNGS - PEC,’!! AT ED AREA 




A. 

CHANGES IN Yf OR £ PRACTICE 





1. Full face mask, demand reoulator,• hose and 
protective clothing for reactor operators, 
stripper operators, relief operators, area 
fitters, utility f. service, lab sample 
men and foremen (60) 

$ 

48.0 

1 

10 Wks 


2. Air tight containers for removing scrap 
from buildings 

$ 

15.0 

637o 

24 Whs 


♦Time from Project Approval to installation. 


*- 59 - 




> 


n. engineering ccn.lcls 

_1* Improved plcstircl stripping process 

2. Permanent air system for poly buildings and 
tank farm (breathable Air) 

3. Replace leaking gate valves with ball valves - 


4. Seal off all pot strainers, screens and other 
process areas and ventilate 

5. Ventilate all existing blend tanks 

6. Ductwork on stripper level (both buildings) 
to keep reactors and strippers under negative 
pressure while cleaning 


POLYMERIZATION BUILDINGS TOTAL 

BULK AREA - REGULATED AREA 

A. CHANGES IN WORK PRACTICE 

1. Protective clothing for centrifuge men, baggers, 
utility & service an I foremen (21) 

B. ENGINEERING CONTROLS 

!• Ventilation system for loading bulk trucks and 
cars 

2» Ducting for baggers and saddlebagger to reduce 
dusting 

3. Label making machine 


TOTAL BULK AREA 


- 60 


'1315 

CAPITAL COS I' LC..7 TO 
( IN 1 ! v — • 11 


$ 230,0 


lb 0.0 

3.0 

9.0 

12.0 

17.3 


300.0 

200.0 


100.0 

$1,043.3 

$1,106.5 


$ 2.1 


$ 75.0 


40.0 

10.0 

$ 123.6 


$ 127.) 


14 Mo. 


33 Wks, 


40 Whs. 

See Item 
4.B.1 


36 Wks. 


10 Wks. 


44 Wks. 


24 Wks. 


16 Wks. 


H 




« 





V 



V 

!_ 





-£e»Xv> 

'I*. 

str 

fV rRY rr, S - prrrtr jtrn AREA 



la 

A. 

ci! a: 

,’GES IN WORK PRACTICE 

CAPITAL CC 
(IN TM'? f V.\ 

ct rr.. to 
111 J.”_Tj’-L 

J | 

]■ 


l. 

Protective clothing for contrifugo non, bangers, 
paste man, Lino 5 baggers and foremen (39) 

$ 3.Q 

10 Wks. 


B. 

ENGINEERING AND GENERAL PLANT 



]| 


1. 

Incinerate dryer stack oases (1 dryer, 

70,000 cfm) 

$1,800.0 

2 Years 

}| 

'I m 


2. 

Increased ventilation at V.oynos and pot 
strainers 

100.0 

$1,900.0 

40 Wks. 

J | 

m 



TOTAL SPRAY DRYERS 

$1,903.9 


3|o. 

WAREHOUSE AND GENERAL PLANT - REGULATED AREA 




A. 

CHANGES IN WORK PRACTICE 



J 1 

ll 


1. 

Full face mask, demand regulator, hose, bock 
pack, .and protective clothing for maintenance 
men (50) 

$ 40.0 

10 Wks. 

J | 

B. 

ENGINEERING CONTROLS 

• 


11 


1. 

Enclose break area, expand lockorroomo, showers — 
men and women, clockcard and salaried 

$ 100.0 

52 Wks. 

j I 

► 


2. 

Pipe all equipment and floor drain lines 
outside buildings 

20.0 

24 Wks. 



3. 

Fixed VCM monitoring system for poly buildings 
and tank farm 

250.0 

40 Wks. 

] • 


4. 

Signs posting regulated areas • 

5.0 

10 Wks. 

J 1 



• 

$ 375.0 


]| 



TOTAL WAREHOUSE AND GENERAL PLANT 

$ 415.0 


} 1 



GIAN!) TOTAL 

$3,752.4 





INSTALLATION 

Included 

Above 

? | 



ENGINEERING - 1C# 

375.2 

$4,127.6 

2 »■ 



CONTINGENCIES 6 ESCALATION - 

25# $1,031.0 

$5,159.5 

ll 



INSURANCE 


• 

ll 



TAXES • 
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0T|i!-r> rr-TNT*; 

1. Increased rr 'dicr.l facilities wi 11 be required to examine 
exposed employees. 

2. Extensive additional record beeping would be required to report 
incidents to CSI'A. 

3. Full air supplied impervious body suits would bo required for 
maintenance or production personnel working on contaminated 
equipment. COST ESTIMATE NOT KNCV.N. 

4. MOTE : The large increase in capital cost requirements above 

previous estimates is due to implementation of the work 
practice rules and because respiratory protection can be 
used as only on interim measure while engineering controls 
are being developed. 


MANPOWER REQUIREMENTS - CASE IV 


1. Production Manpower 

2. Maintenance Manpower 

3. Supervision 

4. Engineering and Technical 

5. Clerical and Secretarial 

6. Laboratory Personnel 

7. Janitorial (24 hour basis) 


20# Increase 
150# Increase 
25# Increase 
50# Increase 
100# Increase 
30# Increase 
200# Increase 


Again, work practice regulations will substantially increase manpower. 


PRODUCTION LEVEL - CASE IV 


Estimated Yearly rroducticn 


150 to 160 Million Pounds 


RWA/bjs 
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sch’ickg cr vinyl cklcntfe to a.vmi:- 


Please refer to Flow Diagrams. I terns marked with * are areas of actual or 
potential exposure to LO rrn vinyl chicride or higher that pose problems because 
of exposure frequency or high exposure level. 

I. TANK FARM 

A. Rail Car unloading 

1. Gasketing at hoce connections 
*• 2. Pump seals 

* 3. Compressors 

4. Flanges at pipe joints 

* 5. Valves leaking 

6. Venting pressure off hoses before disconnecting 

* 7. Lob sampling of vinyl chloride cars 

B. Transfer Operations (From 20,000 gallon storage tanks, to sphere, to 

refrigerated storage tanks, to weigh tanks) 

1. Pipe flanges 

* 2. Pump seals 

* 3. Valves leaking 

* 4, Compressors 

* 5. l-ab sampling of stored vinyl chloride 

6. Airing out tanks for pressure inspection or cleaning 

II. POLYMERIZATION BUILDING - REACTCR ROOM 


* A. 
B. 

* C. 
D. 

* E. 

* F. 

* G. 

* H. 

* 1. 

J. 

K. 

L. 
* M. 

N. 

« 0 . 
P. 


Pump seals ' ■ • 

Flanged pipe joints or vessel connections 

Reactor heads 

Reactor seals 

Valves leaking 

Opening reactor heads for flushing 
Flushing reactors 
Cleaning reactors 

Cleaning build up from valves, lines, otc. 

Maintenance on various equipment 

Airing rut o :ui). ’nt in prej nation for entry 

Operator errors 

Plugged lir.es resulting in gasket failure 

Ventilation of reactors durir.s: flushing operation (vapors discharged on roof) 
Airing out vessels ccntainir.u poorly degassed material as a result of 
plugged di rename line, set up, etc. 

Jtnging of reactors prior to charging (vapors discharged on roof) 








vJl. 


i'OLV. ,, .i:a/VJjc:: nui ldit.g - stri; 


i 


L 


* a. Sampling of unr.trirpcd suspension rosin batcher 

¥ n. iv.-.in seals, other process equipment leakage, etc. 

C. leaking valves 

D. Leaking gaskets at pipe flanges 

* F.. Airing out reactors for cleaning and during cleaning 

* F. Plugged lines resulting in gasket failure 

* G. Spills resulting freta unplugging of stopped lines 

H. Operator errors _ . 

I# Purci-ng of stripping vessels (vapors discharged on roo ) 

J, Maintenance work on pumps, other process equipment, cleaning discharge valves, 
, POLYMER IZATICil BUILDING - PUMP OUT LEVEL (RELIEF AREA) 


e 


I 

I 

I 




i 

I 


*■ A. Screening operation to remove coarse chunks of resin 

B. Leaking pump seals 

* C. Compressor leakage 

D- Leaking pipe flanges resulting in spills 

* E. Gpen vibrating screens 

F. Leaks in closed screening operation 

* G. Drains from top two floors . ........ 

* I!. Process water containing dissolved vinyl chloride discharging insic.c dull ing 

* 1, Draining of fo traps cn compressors 

* J. Draining water off the condensed recovered vinyl chloride 
K. Moving screen overflow outside building and dumping drums 

V. BLLTJD TAJIK AREA (WORK-IIl-PROCESS STORAGE) 

A. Monomer evolution during storage 

* B. Flushing blend tanks 

C. Leaks (pump seals, hoses, pipe flanges) 


VJ. SPRAY DRYING CPEP.ATICN 


A. 

B. 

* C. 

D. 


Spray dryer exhaust air (POO to 500 ppm) 

Latex leaks from pump seals, pipe flanges 
Screening ocoraticn prior to atomization 

Any operation invr.lvino finished resin-or where dried resin 
Tried resin contains anreximately 10 pvm residual monomer. 


accumulates. 


I 

i 

I 


1. Baggin ! 

2 . House! epino 

3. Dried rn.inct screening 

A. Chan r'na dust collector bags 
5. Cl cnin ' equip r.vnt 



*3 


- 0 \ - 






VII. 


VIII 


IX 


ROTARY DRYING OPERATION 

A. Rotary dry-r exhaust air (approximately GO ppm) 

U*. Looks from jump cc-als, pipe Hane-s 

D* Any l c-.rrtiJn"invoWi ^ S1 i^ o^s torn** of finished resin or where 

rfr^f'd re r in accumulates. Dried resin generally contains less then ICO ppm 
for tho porcus tynes, le^s (hen 5C0 rpm for the high bulk density types, 
and as high as 3CC0 ppm for wo specialty types. 

1. Bagging 

2. Housekeeping 

3. Dried product screening 

4. Changing dust collector bags 

6*. Pneumatic 6 transfer of resin to storage or into bulk trucks and 

7. Maintenance operations in areas where large masses of resin are 
stored, primarily silos. 

WAREHOUSE AREAS 

A. Any area where resin is stored in a manner that restricts air circulation 

1. Plastic shrouded pallets 

2. Resin in sealed drums or boxes, etc. « 

3. Resin in simi-bulk containers (metal tote bins, etc.) 

B There are low, but measurable, levels of vinyl chloride wherever resin 
is stored in bags (from gradual evolution of residual viny* chlonae) 

, LAB AREAS • • 

A. Testing of finished rosin . . » 

* B. Testing of resin slurry prior to drying (suspension resins) 

* C. Testing of monomers in Control Lab and Analytical La 


fill' 

R. V.’. ARNOLD 
FACTORY 1.7 RACER 
CHEMICAL PLMIT 


RWA/bjs . 
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POLYVINYLCHLORIDE DISPERSION RESINS MANUFACTURE 
FLOW DIAGRAM 
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Attached is the information and comment gathered by the staff 
the Pcrryville Plant on the above subject. This is our beet 
estimate within the short time allowed. The proposed changes, 
cost data and conclusions axe believed to be substantially accurate, 
but the result should be viewed with consideration of the limitations 
imposed by the time requirements. 


Although we have sought to anticipate all necessary dcsi 
equipment and process changes which we believe are required in 




at to 
study, 
result 
the no 


pting to reach the fou; 


exposure levels contemplated by our 
we cannot assure that the proposed modifications would 
in achievement of the contemplated levels. V/c have employed 
;t advanced engineering technologies and system designs presently 
known or anticipated in our study, but there are so many complex 
engineering factors involved, it cannot be predicted whether any 
exposure level below ! y 0 PPii can be reached until after the equipment 
lias been installed and the design changes accomplished. However, j 
in the judgment of our staff, it is technologically impossible to 
meet the non-dctcctablc exposure level required by the proposed 
standard through engineering and technological means regardless of 
the amount of capital cxocnditu 


th- 


and upgrade our plant. 


.t might be made to improve 


The following paragraphs summarise our positions very briefly 
for an overview. All of the comments and details in the accompanying 
pages end tabulations arc of critical importance in interpreting this 
summary. 

1. V> r": :h?1 or. 

The work rules vlri eh form vert of the pronosod permanent 
standard made o: : ration under the ru3.es virtually imrrscties'.! , 
ex lav vly nr ivo end reduce productivity. They contain the 
}>of< for ;kvr.;onc d:i srupuior.s in the operation and make for 

unsafe or-rat ion. The worn ruler; deserve as much concern as the 
evil.. n 0 . 

A reduction of wor!: rules to those that have practical value 
would, greatly 3ewer operating costs and personnel required at all 
levels of ceiling value. It would be necessary to eliminate space 
suits, mandatory showers, mandatory changing of clothes. It would 
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bo necessary to 
reportin 

Tl v., M 

where li! 
possibilities. 


rule: 


coverin'* medical surveillance end 


ai’tcr exscsurcs to anoly only to larger exposures t::an 
cpocifi'. 1. It would be necessary to exclude areas 
telihcod of closure is snail despite theoretical 


2 . 


0-1 PPM Coilin'* 


Y/e would not recommend operating the plant under a 0-1 PPM 
ceiling. It would be prohibitively expensive and despite the 
extensive and resulting capital changes, the plant would not 
meet the standard a major part of the time. Air mash and space 
suit operations would be required much of the time. Production 
would be drastically curtailed. The livelihood of ever getting 
out of air masks and space suits without completely rebuilding 
the plant is small. Y/e have come uo with a capital estimate of 
ftl8,000,000 for Pcrryvillc in an attempt to try to achieve the 
proposed level. These estimates are believed to be low. Some 
.consideration to emissions is given tut the estimates do not lullj 
anticipate strict rules by EPA. That would be substantial 
additional cost. 


30 PPM TV/A - 1.8 PPM Ceilin' 


Y/e also have serious reservations about our ability of being 
able to operate the plant under a 10 PPM TWA - 15 PIP ceiling. 
Although the canital'costs are lower at 35,500,000, much of the 
high operating cost and production penalties remain._ The capital 
cost estimate may be lov.’ and does not anticipate strict EPA rule... 
A, a 15 I-TM ceilin'* the work rules are only slightly less costly. 
In fact, at all levels, the coiling value will be the control.lire: 
factor in determining the capital costs resulting from required 
design and engineering changes unless the ceiling value is set at 
ten times TWA value. Even at these levels we seriously doubt 
that v/e would be able to avoid frequent use of air masks and space 
suits. 


4. 


28 PI 


CM.lirg 


The plant could overate at the 
greatly jrcressi.e conversion costs, 
is controlling. Cavital costs to a 
arc estimated to be t*i , pO j,Cv J out 
EPA rules. The work rules greatly 
needed and operating costs. 


above standard but 
Again, the ceilin 
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do not cover extra::: 
increase the number 
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level 
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The plant could oy r -rate ah the above stand 
only at greatly increased conversion costs. Th 
between tills and rhe temporary standard is the 
the work inles with the peim.ancnt standard, lie 
expenditures are estimated to be 52,2,00,000. II 
rather certain tills amount is too low and that 
amount would be closer to 5 A, 500,000 estimated 
TY.'A - AO mi ceiling. Me believe in the haste 
preparation some capital items listed to cover 
have been omitted i.u covering the 50 PPM ceilin 
work rules. 


ard but again 
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imposition of 
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i. plai;t 7 

A. Description of Present Process 

B* Sources of Vinyl Chloride to Arabient Air in Plant 

C. Summary Inpact Statement 

D. Capitalization Impact 

E. * Manpower Impact 

1. Total Staffing 

2. People Required to Operate Hew Equipment 
5. People Required Because of New Work Rules 

4. Discussion of Work Rules 

5. Safety Aspects of Work Rules 
E. Productivity Impact 

G. Energy Impact 

II. PLAWT II 

A. Sunnary of Capitalization and Operational Impact 

B. Capitalization Impact 

C. Manpower Impact 

D. Operating Cost Impact 

•% 
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GENERAL 


«> 


Vinyl Chloride (VC) .if: a clear, waterin'ko liquid 
boils at ?°F. Liquid VC, therefore, exerts pressure 
handling conditions above 7°?. Vinyl Chloride exerts 
pressure per square inch at roon temperature. 


that 
for all 
40 pounds 


A polyvinylchloride (PVC) reactor is a 4-6000 gallon, 
glass-lined, agitated tank with an outer jacket or shell 
where cooling water or steam may be circulated to cool or 
heat the vessels contents as required. The reactor is the 
vessel in which the reaction of VC to become PVC ,akes place. 


After a number of batches, brittle chunks of PVC adhere to 
the walls of a reactor. It is necessary to remove these chunks 
because they will plug reactor openings and contaminate the 
product if left in the reactor. Curently men enter the reactors 
and clean them manually using hammers, chisels, and brushes. 


RECEIVING AND STORAGE 


Vinyl Chloride is received, as a liquid in railcars of 
150,000 to 260,000 pound capacities. 


The VC is unloaded into any one of three 80,000 gallon 
storage tanks using hoses and a compressor. Vapors are dravm 
from the storage tank and pushed into the railroad car, the 
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Once all of the ingredients have been charged to a reactor 
the hatdi is heated to a specific reaction temperature (110-150°F) 
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After reaching this tempera! r.re, the reaction of VC to PVC begins 
end the hatch t :.-j cool- . to remove the heat riven off by the 
reaction.. The. :••••: cti on proceeds unt.il about 90.i of the VC is 
converted to iVC and the reaction slows. 

After the reaction has stopped, the batch is pressured into 
another agitated vessel coiled a stripper. 3n the stripper, steam 
and a vacuum pump are used to distill*off most of the VC left 
unrcactcd. This VC is then condensed and recovered to be reused. 

Because the VC is mixed so well into the PVC resin formed, it 
is impossible to remove ali. of the unreacted VC in the stripper, 
small amounts (less than l>i) remain in the resin after the strippers. 


The mixture of granular PVC in water is called a slurry, 
being stripped it resembles white sand in water, similarly it w 
settle if it isn't stirred or agitated. 

The slurry is pumped from the strippers to agitated slurry 
tanks where it is stored until drying. 

The first step of drying is to centrifuge the slurry. 

This separates it into water and. a wet powder. The water is 
discarded and the wet resin powder is fed into a dryer. 


After 

ill 


Tno dryer is a standard, rotary dryer. It consists of a 
long tunc that continuously rotuuos while hot air is drawn through 
it. The resin is admitted at the sane end as the air and flows with 
the air through the tube drying as it is pushed by the air. At the 
far end of the dryer tube, the resin is a dry, free flowing white 
powder similar to sugar. 

During the drying process more of the unrcactcd VC comes off 
the resin, it is vented with the drying ear to the atmosphere. 
Residual VC in the resin is less than O.lfj of the final product. 

The resin from the dryer is conveyed by air in tubes to 

v;p currently have 9 silos' each of which can hold 
r.'y0,0.<0 pcr..ds of renin, r-owior. 



The 

'•(■min is cc: 

. V 0 

yo'.l by 

' air from the sii! 

ra 

ileum 

and to or. • < 

::o:: 

gjoundi 

ng opera t::i on. T; 

VC 

«. lv *;.i 

i von off s ic. 

14 " % 

from 

the rosin while i 

eh 

: p:»c* •:. 






t is stored and 


4 




•■'i '-rv-f 


c, .CF r 'C'"' C-' V 


t-”,1, p: :t rn;. »-'o air l 


__ -r-i--n^'cc 1 with * arc arena of actual 

PI pace refer ^i-ov: ~ ; in i;V chloride or hi rher that pose 

problems “bccauac^of' cr^ocurc frequency or high exposure level. 


I # TAi.Xw l'/wit'i - 


A. Rail Car Unloading 


1. Gasketing at hose connection^ 


►2. Pur.p seals 


*3». ConDressors 
4. Flanges at pipe joints 

‘I*. vStinc^rocsSro off hoses before discoimcctins 


B 'Transfer Operations (From GO,CCO gallon storage tanks, 
■ to weigh tanks) J 


1. Pipe flanges 
*2. PurnD Seals 
* 5 . Valves leaking 

< 5 ' Airing out tor!:r, for pressure inspection oi clcaninc 


II. POWMEHIZAMCii BOHOTEC - EEACTOP. AI1D STMrPSa LEVEL 




b! Flanged Pipe Joints or Vessel Connections 
"cl Reactor ar.d Stripper Heads 
D. Reactor and Stripper Seals 

*| # Oner in Reactor and Stripper Heads for Flushing 

*g! Flushing Reactors and. Strippers 

*ii Clearin'* Reactors and oenppero 

* 1 . C3 caning Build Up from Valves, Lines, etc. 

J. I lair. ter. arc;* or. Various aqu m...,nt 

K. Airin'* cu 1 auir.t :.n - ranara.ic.* ...*~ 

F?u" : -d r L 7 nia r Lsulting in Gasket Failure 
\r v7ntilati•' n of Reactors during Flushing Operation 

(vapors u:r. on ..* eu c.. - o- v -) oorl - t y C r- a cccd Material As a 

VJ. Ji-L- ..*•_> V ' ... ti.» 

,, ... .1 I . .» • .1 . • • i. L; < • , Civ.. . 

p i;; ir :g- of Houctorl rrior to Oharrlns (veporo dir.chr.rEod on root) 

q. turgnE oi Stripping Vessels (vapors discharged on roof) 











poly!:er ig at io:; building - pump out i.b.7el (relief area) 

Leaking Pump f' r n?. 3 
Compressor L o:. •: a : c 

Lookin'" 1 iue . i::.mes Rosu.lting in Grills 
LcakiTin YCM Filtering Vessels 

Drains from Ton Floor . . 

Reclaim Eater Containing Dissolved Vinyl Chloride Discharging 
Inside Building 

Draining of loam Traps on Compressors 

Draining V/ater Off the Condensed Recovered Vinyl Chloride 
Moving Polymer Chips Outside Baildine and Dumpins Drums 
Changing and Hardline VCI-3 Filters 

BLEND TANK AREA (WORK-IN-PROCESS STORAGE) 

Monomer Evolution During Storage 
Flushing Blend Tanks 

Leaks (pump seals, hoses, pipe flanges) 

ROTARY DRYING OPERATION 

Rotary Dryer Exhaust Air 

Leaks From. Pump Seals, Pipe Flanges 

Centrifuge Licuid Discharge (effluent) 

Any Operation Involving Handling or Storage of Finished 
Resin* or Where Dried Resin Accumulates. Dried Resin Contains 
Less Than 100 PPM And As High As 1000 PPM, the Average being 
Around A00 PPM. 

1. Bagging 

2. Housekeeping 

l). Dried nr'duct screening 

4. Changing dust collector bags 

5. Cleaning equipment 

6. rheumatic transfer of resin to storage or into bulk 
trucks and rail cars. 

V. Maintenance operations in areas v/herc large masses of 
resin are stored, nrimariiy silos.’ 

WARE:X USE AREA 

, Any Area '..’here Resin is Stored in a Manner that Restricts 
Air Circulation 

1. Plastic rkm—.lcd rail eta 

2. Resin nr..: compound in sealed drums or boxes, etc. 

J. Resin raid compound in semi-bulk containers (metal tote 
bins, etc.) 

. There are Lou, but Measurable, Levels of Vinyl Chloride Wherever 
Resin is Stored in Bags (from gradual evolution of residual vinyl 
chloride) 




V 


VII. LAB AREA 

A. Testing of Finished Benin . _ . . 

* B. Tentin': of Benin Slurry Prior to Prying (Suspension Resins) 

C. Testing of VCil . 

D. Testing of Compound (Dry Blends cuid Finished Product) 

VIIL COMPOUND AREA 

A. Blending end Mixing Operations 
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Capital cost estimates have been prepared for equipment required tc 
comply with several levels of YCM TV.Y and coiling valuer, including 
the proposed worn rules. This equipment falls mainly in the 
categories of improved VCM recovery’, improved reactor cleaning 
methods, ir.provcv.cnts to ventilation and exhaust systems at the 
higher allowable YCM levels. As the standard becomes tighter, 
additional money is required for more sophisticated equipment and 
equipment to control exposure in new areas. At the levels 
approaching sero additional money is required to remove personnel 
from some areas and replace them with automated equipment. At 
this point technical feasibility becomes doubtful and the capital 
estimates nearly academic 

The design is to contain all VCM possible inside vessels and oipcs 
and then carry what cannot be contained away from personnel. 

ALLOWABLE EXPOSURE 50 PPM 


40 PPM MAX 
25 PPM TV/A 


15 PPM MAX 
10 PPM TV/A 


NON 

dktectab: 


1 Capital Cost 

2 Additional Purchased 
Utilities Operating 
Cost 

5 Additional Operating 
Personnel 

Total above present 
staffing including 
premium time. 

4 Percentage Decrease 
in Production* 

Resin 

Compound 


31,771,'i 00 $2,2?4,6C0 $5,520,900 312,670,00*. 


14,255 

95 


3 


18,797 

95 


3 


59,515 

111.5 


92,2C 

16' 


5-52 

5-52 


5-52 

5-52 


5-102 

5-52 


10-25 

10-15 


"Tin's deer, not include downtime to "retool" the plant, 
estimated between 1 6 2 years for the C-l Standard. 


This time 
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COST 

A. 

Continuous Monitoring £ 

109,/; co. co 

B. 

Pyrge Header (Large) to Reactors 

99,200.00 

. c. 

Vinyl Recovery Header 

90,000.00 

D. 

Additional Recovery Capacity for Pursing Reactors 

109,000.00 

E. 

20,000 Gallon Surge Vessel with Agitator and 

Transfer Pump 

114,000.00 

F. 

Convert F-449 to Stripper 

92,900.00 

G # 

Slurry Cooler 

20,600.00 

ii. 

Insulate Strippers (Four) 

94.- 00.00 

i. 

High Pressure Water Cleaning for Reactors 

199,600.00 

j. 

Improve Slurry Tank Ventilation 

12,700.00 

K. 

VCM Unloading Hose Purge System 

19,500.00 

L. 

Unloading Compressor Ventilation 

19,000.00 

M. 

Poly Building Fan Alarms 

99,000.00 

N. 

Building Addition for Recovery 

49,000.00 

0. 

Vent Dryer E::hausts to Tower Roof 

Extension of the Dryer exhaust ducts 
approximately lp* higher, to above the 
compound tower plus new blower to handle 
increased A? (pull fans on top of finishing 
tower) 

99,900.00 

P. 

Recovery System Blowdown Control 

9,900.co 

Q. 

Insulate Stripner Domes and Header 

Insulate the stripper domes and header 
to allow safe sotarn purging 

4,000.CO 

K. 

1 

Install High Pressure Alarms on 19 Other 

Reactors 

Provide high pressure alarms for the reactors 
that can be set by the operators at the front of 
the control panel. 19 Moore controllers arc 
required. 

7,900.00 
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Additional VCM Filter # 

One additional vinyl filter placed in 
parallel with the present filter piped 
for a warn water purge to stripper 
Water should ho note-red from the chare© 
water tar.!:. 

Vacuum Porno to Rcolace Steam Jet 

Replacement of the steam jet with a vacuum 
pump capable of hOO ACPI! at 28’’ high. 
Discharge to a high stack. 

Additional Air Compressor 

A screw type air compressor to provide 
80-lOOpsig air for two 6" MSA air horns. 

In addition a 2" air header should be 
installed under the 1st floor. 

Double Poly Building Unit Heating 

Double the poly building unit heaters. 

Design to handle 20 air changes per hour 
instead of 10. From C&R design 7.4mm 
BTU/hr additional. 

Stack Vents to Surge Tank and Recovery System. 

A system of vent lines that tie in the relief 
lines of all reactors, weight tank, recovery 
system reliefs and cushion tank reliefs to a 
header that leads to a large collection tank, 
possibly floating roof. 

A recovery system will tic into the tan!: to 
recover vented VCM. 

Pipes and tank will be designed for internal 
water flush. 


Cor I; 

5,700.00 


21,600.00 


49,700.00 


21,500.00 


246,500.00 
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A31 refrigeration should have auxiliary power. 

Under operation or 0-3.Ops.ig ti»c tank accumulator 
would bo in the order of 50,000ft. and located south 
of the poly building. 
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80,000.00 


III, l/!R. Ul-.I--.. ~ *z~ ~ -- - . - 

A plant laundry room and luncn room is also 
included ( ; iO :c GO). 

Collector for Compound Blender Airing 

Subtotal 

10^ Engineering 

Subtotal 

1% Contingency 

Pro.icct Cost 


12,400.00 

., A 00, ACO.Cv) 
3/; 0,000.00 
, p^ro, <-0o. t- o 
2 y O. ,000.0 0 

.,771,400.00 
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no i-tm c:-:tt,ti:g \nv\\ ?5 ivn tv:a 
equi]';c:.;? cost j::st/j.lld mc?i::ci rsnir/viLLE pvc pj,a:;t 


All Equipment Associated v/i th 50 PPM 


Charge System Tor Suspending Agent 


Carbon Absorption System with Surge 


Tic Holier Lines and Strainers to F-4-58 
Vacuum Sources 


Blower to Air Pads in Silos 


Subtotal 

10# Engineering 

Subtotal 

15# Contingency 
Project Cost 


Mi 


Cost 


f> 1 , A * •• 00.00 


55 , 000.00 


5*16,500.00 


5,700.00 


37,000.00 


$ 1,800,600.00 
180,000.0 0 
U 1, voO, do --. o :) 
po/i QOO.OO 

. i', r. '/*»■, OO0". Ca3 
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EQUIPMENT COST IKS'J'AI .LED EXISTING PHRkYVIl l/S PVC PLANT 


U-.iO 


Cor; l 


All Ecu ipmrnt Associated with 40 IT:; Colling 
with 25 TWA ... lots improved slurry veil t.i lation 
lees additional VCM filter 
Subtotal 

Totally Automatic VCM Filters 

Seal, Pur ye Blend Tanks and Filter with 
Carbon Absorption and Flush Remotely 

Two Strippers Complete in 20 x 'i0 Building 
Adoi-tion plus Double Steam Flow to Four 
Existing Units. 

Sealed Silo Unloading Hose with Digital Weight 
Readout and Control at Each Silo 

Additional Seals on VCM Unloading Hoses 

Fan at VCM Unloading Racks 


H, Reactor Cleaning Scrap Baskets with Air Purge 
|. 1000.,- per Day PVC Incinerator (Common/E-Latex) 

J. Automate Stripper Pumpout and Dryer Feed from 

I i Blend Tanks 

C. Double Ventilation c J Compound Mixer, Mill and 
. Lab Mills 

| Subtotal 

* 10;i Engineering 

Subtotal 

l < 1 z £o Contingency 

I Project Total 


$ 1, SCO,.TO. 00 
12 , 700.00 
r .,700.T 

V 1 j ' / ; ‘ 

If J- J (\J%. . | f v mj # U/vJ 

15 , 000.00 


186,000.00 

184,000.00 


72 , 700.00 

5,000.00 

15 , 000.00 

1,000.00 

250,000.00 


150 , 000.00 


9 ,0 00.00 

2 , GGV > ^ : J 

h r\r\ r ^ 

1 V-' 1 ^ * y J J 

& 5, o i v.), * i uO. oo 
'l60, r 00.C 0 
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T"*.t C''T T — '!0 P -srrizrnni » t,t v j'.'y —p 

equip; isst gust IuoPaiikd imistIng * i-iiddi villm ivc plan? 


COST 


-4 of-ill 


A. All Equipment Associated v:ith 15-10 Level £ 2,669,900.00 


Le.ee, Insulation of Strippers 

Ilinh Pressure r.pO Cleaning 
Poly Building Pan Alarms 
Vent Dryer L;:haust to Tower Poof 
Insulate Stripper Demos and Headers 
Double Poly Building Unit Heaters 
Dust Collector Pan Compound Blender 
Pan at VCM P.acl: 

Reactor Cleaning Buckets 


y\ ,000.00 
159,600.00 
55 , 000.00 
55,500.00 
4,000.00 
21 , 500.00 
12,00.00 
15 , 000.00 
1 , 000.00 


Subtotal 


$ 2,55y,2wO.J 


B. Y/cld All VCM Lines Where Feasible 

Where routine maintenance cr.d cleaning 
does not require breaking; of flan pea VCM, 
recovery system and slurry pipe lines these 
should be welded - this will probably apply 
to 25-50.5 of the flanges exposed. 


40,000.00 


C. Provide Seals for VCM Line Flanges that Can 

Rot be welded. 

The rest of the c:rposed flanges should be 
provided with a clamp on seal cover. 

D. New Sealless VCM Pumps (Four) 

Replace existing seal type pumps with 
sealless r/ur.ns. 


50 , 000.00 


14,000.00 


Reactor Solvent Cleaning System including 

tanks, headers, feed pipes, solvent recovery, 
controls and incineration of solids. 


500 , 000.00 


Seal-Off Hake-Ur rnd Cor. 


< 1 T? c > o n A ^ o ci 

*••*.*••• *> .»>»' **••»*• r.*'*-* »•' 
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Seal off the s-„.ce..d fl. or solution m:U:oup ; 
and control roc:.: fro::, the rest of the poly 
builuin.;:, providing access doors, v:i::do'.;s 
to the reactor are;., monitors where 


20 , 000.00 


require 
20 iiirc 


Li i . Cit 


ht]y with 


sour c: freon air 


monitored and taken from south of lab. 












'3 '2 v> 
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G. Mechanise md. Ccr.putcriso Poly Building 
To reduce entry into the poly area to 
a minimum. C::::rginy/dr e:• pir.;:/ 11 ripping/ 
purport arid reactor cleaning should be 
mechanised and ccmoutcriscd. 


$2,000,000.00 


H. Recirculate Air in Poly Building and Pull-Off 

Stcan and Pam Through Carbon .Absorption 
Unit. 

. Air in the Poly area will be between 1-10 
PPM. Discharge to the atmosphere would 
contaminate air north of the building 
possible areas in compound. Therefore, this 
area must be sealed (vented only in emergencies) 
and the air circulated through carbon 
or oil absorption at 10 Air changes per hour. 
This amounts to 100,000 CPM unit to maintain 
CIO PPM in building. 

I. Stripping Column for Recirculating Blowdown Water 

50 GPM High temperature stripping column to 
strip off the l-lp PPM by water soluble VCH 
in blowdown water taken from poly after the 
vapor/licuid separation. Possibly a small 
amount of potassium persulfate could be added 
as a water soluble catalyst treatment. 

J. Additional Lab Hoods and Oil Column 

0.‘hcre will be no lab testing of slurry but 
testing of resin will continue in hoods. 

Provide 10' of additional hood counter 
area plus air flow to provide 200 ft per 
minute away from technicians. 

Resin will be handled in closed metal 

containers. 


500,000.00 


50,000.00 


20,000.00 


Mills, bi-abend or, screens and other test a^cas 


will be Lode. 


o provide 200 ft per minute 


air flew away from technicians. 


K. Increase Cv.rneity of Pry inn Lines to 

provide additional heat and dwell time. 


52,500.00 
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■ Close Dryer Leers at u-.g r v_ 

C'c^o cr.c air leer on the drvc~s '»>d. * 

provide iioO knockout and carbon 
absorption oi v’C.-J as proposed by 
Che? '-- cal Ecsi~n . * ° 

tL™^ tC Z- civc ' ucc 3artlctt/Cnou, 

D ’ lndircct ly heated dryers with 
haoli recovery systems to knockout UpO 
and recover VCii. d 

Cost out both-choose the lowest costs 
based on both capital and operating cost. 

Close Secondary Fan Loo-"*? 

®h« wcoadarj- air loo? will have to be 
hcmdleo^ tne same way our present di’”e^ 
c o.>e the loop-LiCl to absorb moisture/carbon 
absorption for VCM only at 10,000 CFM. 

All equipment belov; the secondaries must ho 
sealed including the derricks. 

Blow tank and check bin venting to carbon 
absorption and a stack. • 

Air-veying and silo storage - air is assume 
this a pSin? n-inCaSUrabl ° a]nounts of VCM at 

z>c 13 £L'~~ 2 .nfj Lirco 

i”£ n £s a g ou?d 

Isolate 'varcheuse and Provide Air C- -r -^- 
Gornpar imeati a a ike warehouse. lucre—« air 
flo\. to air c:.anger; per hour. Include 
increase m unit heaters. c 

bo:hh-f “f»™k d d°..r° dk-- 1 --1 

hf kh.«•»?. «*bottom ^ho'chakbo iohlod 
and very iimVfan^^;^ 1^° 

1 rat* ?u?n-ariSn2= n 5i!;So//i^ 30nU ' prod “ t »«» 


cor? 

£ 5,000,000.00 


500,000.00 


250,000.00 


50,500.00 


HISfl 







k<'‘!Jip:;c::t cost i:::/ , ;\\u.;-:d ku s?j::g i-uu^yvij_l?: fvc riAUT 


COP? 


2^ri:*.vAioni/n Pallet Storage and PeLrcivj ny 
Hcchnni ;:cd and Computerised System 
Provide <ei automatic pallet storage and 
retrieval system, including racks for 2.5im 
pounds of product. 

Fresh Air Header - in lst/2nd floor poly 

Add Cyclones between Dryers/Pnyhousc 
Install cyclones between dryers and 
primany bayhouses. 

Subtotal 

10,0 Fnyinceriny 

Subtotal 

150 Continycncy 

Project Total 


'100,000.00 


50,000.00 

200,000.00 


LO, 010,COO.CO 

1,000,000.00 

Ll, O.lO , tuO, Od 

1,050,00^.0 0 

LP, o,0,add.dd 





„ - TOTAL STAFFING PC 

> THE VARIOUS 

'■> PROPOSED 

STANDARDS 


1 ' “ 

i 

.50 

40 725 

15/10 

0-] 

I. Present Staff inn; 

1 Line Production Supervision 

(salary) 

5 

5 

5 

5 

1 Production (hourly) 

62 

62 

62 

62 

Salary Office Staff 

54 

54 

54 

54 

® Maintenance Supervision 

(salary) 

5 

5 

5 

5 

t Maintenance (hourly) 

_2Z 

_22 

_22 

_J2 

■ I. Sub-Total 

155 

155 

155 

155 

-II. Additional People Rcouired to 

I Operate Lev; Eouirr.cnt 

| Line Production Supervision 

— 

— 

— 

4 

) Production (hourly) 

• / 

• 5 • 

5 

• 6 

18 

| Salary Office Staff 

* (Including Eng/Clerical) 

, ., ri um 

mm mm 

5 

6 


Maintenance Supervision 

— 

— 

• 1 

2 

Maintenance (hourly) 

2 

7 ; 

_rj 

18 

II. Sub-total 

7 

8 

15 

48 

Total I. and II. 

140 

141 

148 

181 


III. Add it or.n l Porrcnn'O Rc ^ivi red 
Leeause of V.'or.: Ru l es 

Ac! justr.'.onl: 

1. Production and maintenance 
lioni :;uv : "vision 

increased 12. l'or hygiene 

2. Total staff increased 5/5 

t for nodical surveillance. 
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50 

'10 /25 

15/10 
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LI. (Continued) 





Line Production Supervision 

.5 

.5 

.5 

1 

Production Hourly 

21 

21 

22 

20 

Salary Office Staff 

5.5 

5.5 

6 

11.5 

Maintenance Supervision 

.5 

.5 

.5 

1 

Maintenance (hourly) 

6 

6 

6 

9 

Sub-Total III. 

55.5 

55.5 

55.0 

42.5 

Total I., II. and III. 

175.5 

174.5 

185.0 

225.5 

IV. Total Staffing Ad.iustsents 


- 




1. Shov;cr overtime .0o25fo 
indicated an increased 
staff for plant personnel 
excluding office staff. 

2. A hazardous industry 

pay increase to f : ;ev; and 
maintain c ooci people. 


Line Production Supervision 
Production (hourly) 

Salary Office Staff 
Maintenance Supervision 
Maintenance (hourly) 

Total Adaunted Personnel 
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I igh Pressure Water 
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t dditional Recovery 
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Additional VCM Un¬ 
loading Equipment 


Relief Vent System 
Jith Recovery 
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» ating Equipment in 
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Additional Compressors/ 
/Milters & Other Misc. 
Equipment 


I junch, Laundry 1- , Locker 
foom 

■Additional People 
Required to Handle 

h I Q /; ,r . 
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arbon Absorption Sys¬ 
tem Vent Condenser 


• *': ii anal Perral e 
«'*eui v. to Hand 1 e 
1 : > 


[ W!di t i oral Carbon Ab- 
cv’rtion Ill end Tank:* 


■Additional Stripping 


/ "ecoudary Seal System 
■ CM Unloading 

'.'d Unloading Hoses 
j gh-Out System 
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Product ion - Hourly 
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UB-TOT A 1,3 (cont'd) 



Maintenance Salary 
Juperviaion 

Office Staff Enti¬ 
ce rs 


I 

i 


lcrical 


TALS 


J. FOLEY 

' 31/74 


I 



This study includes estivates of both the number of addi¬ 
tion:;") r> conic V'-ouirod as v:oll. as comments related to increased 
nan-hour requirements nor person and ware increases represented 
as an increase in nan-hours at regular v:or<: time salary. 

The study is taken by section of the proposed permanent 
standard and encompasses studies made by Mr. Tyson and Mr. 
Itei^hard. 

PRODUCTION a STAFF ENGINEERING 


(e) 


Monitoring changes in 
personnel from level 
to level is related 
to difficulty in meet¬ 
ing the limit and in¬ 
creases in exposed per¬ 
sonnel. 


22 


40/2 r ? 


1b/1Q 0-1 


Sample taking personnel 

1 

1 

1 

2 Salary 

Sample Testinn 

1 

1 

1 

2 Salary 

Data record keeping 

• 




and file including 
data from permanent 
monitoring system 

1/2 

1/2 

1 

1 Salary 

Training instructor 
in VCM hawards and 
protection 

1/2 

1/2 

1/2 

1 Salary 

In Plant Medical 

Su I've ill ancc 

A Doctor 




1/2 Sal ary 


Add it i.or.al a 11 e n t i on 
to pull Cows vinyl 
lines, realtor: :v, 
ventilator. * eeuirr.cn 
tarrinr: a::: follow:.:', 
other add: t ior.: 
ccclurcs will double 
vorl: time in j of 
tlic* jobs - to main¬ 
tain about rate of 
repair 


rro- 


2 


2 


5 


4 Maintena 
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(o) Medical surveillance ft 1/2 1/2 1 1 Salary 

(p) Records 

Testing would be done 
by the local hospital. 

A doctor would probably 
have to spend some in 

plant time a' 0-1. This » 

accounted Tor (c) , 

A costly aspect of this 
is the additional people 
plant v.-idc to cover rou¬ 
tine and emergency med¬ 
ical surveillance. Total 
staff would have to be 

increased 'y/o to cover Will account for further on in the 

people that were being calculations 
checked over. The stan¬ 
dard test would require 
a day to run plus trans¬ 
portation, time, and 
sometimes people. 

People that did not want to 
work have the perfect ex¬ 
cuse - a sniff or two of 

VCM • . 

(g) Respiratory Protection & 

(h) Protective Clotning 1 Salary 

For maintenance and inven¬ 
tory of equipment. Ini¬ 
tially this equipment will 
be the responsibility of 
the personnel assigned to 
the lunch, laundry and 
locker room. Those peo¬ 
ple In vo boon recounted 
for. 


(.i) Hygiene facilities - 
poop1o accounted. 


Hygiene practiwould 

involve an additional V.’ill account for 

1 hour/regular day for calculations, 

every operating employ¬ 
ee. This staff would 
have to be increased 
by 12. to cover the 

last shower of the day. 

Would add .hour overtime 
pci' man or 1/2 hour straight 
time equivalent ( 6.25 in- 
, crease in wagon) 


further on in the 
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PH , Tll S v;or): P-'Cticon contained in the nronosed . . oV - 

ruci-i-'r “S'“ t ? CBB! ' a ‘n r n ctondo «‘ fi>r colid of Mould 

V‘C’.V lc-tlo relevance to protection 
lj O-‘ x V-‘- Beaune itr enurcre] v vo>rtilo r n- ,.. P 7l . 
contamination after contact with liouid ov 5rpir VC“ h- no 

quickly evaporates Son reLanc f^n 
a pressure vessel. The vapor dissipates in the ai- 4 ‘Sv 

6kin r br a Sui^.ent? r th ° liqU±d n0r GaS wil1 cli ^ to~lothin Ct 

Decontamination after contact v/ith the resin i- 

SSn CCC ft S ^-„o While > th ° t esin dine to clShinc or 
fckin > xt ls i no nore harmful than any other powder The 
oinute quantity of VC;: that nay be ^ccidual^n rosin 

off 1 a- 1 a -h Cor '^ \°. it' 0 s “-??o but then immediately rets 
oil ;io a t,u— It will not cling to the shin or c 

The amount of VCM in the rosin on a person thorou-dT 

ducted v/ich rosin v/ould rot be dctoo + -'ihi <-> nr- *- i ° J 

resin and dissipates into £heataospi^c? ^ l0aVeS thc ■ 

Those work practice rules that provide no orotection 

ad 1 ? 05 " 10 *.producers out Sfthc^hot 
applj iorSSfc--'""^? °S., 7 - oeo i ric ««*ions of theses 

Of- coursiv if 'the Lposhre A l“ol C of 1 s^o V is U adoStc? 1 ?hS d l ^;.- d - 

practices will not natter since no plant will operate'. ' “ 

1 . Section (h) (1) requires that employees in regulated 
areas wear protective full body clotidn^ foot- c^r 
and cloves. V/hile work clothes are 
plants as a convenience and gloves arc provided for° 
rough or c.irtv v.'or 1 ' -in post ni^i-r 4-1, t • 

v LUo nj.rzj:oS« these D^pr^nri nnc 

??C° - 

of the H’" bfrinnin-; of this part 

under pressure Icavi.-G nf tCS W, °“ ,,ot 

thev'rdictate to employees what 
. . ' l "* J v cr] - reason can bo shorn for 

1... ...u. it. -a .si : r.rossillo fo- .. ‘n 

enforce a rule that cannot bo shown"to"hive'"benefit. 
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~ut,> j 


Cert air.lv flcvor. 


.•ill be cb.ioc' ::d to for root job: 


Operator: 
anil keen re. 


.1 


dif;d cv.l 


+ - 


to operate controls 

-•rir; while v:c.v.'loves. maintenance 
men, particular];* instrument and electrical repairmen 
v/ill find it imposc-fole to do their worn properly . 

Section (h) (2) has to do v:ith areas where polyvinyl 
chloride powder containing detectable levels of VCM 
is handled. It is very difficult surip all tlic 
VCH out of resin. It diffuses from the resin very 
slowly and it nay be v/cck.s until all as {-one. Tnc 
residual VCM is detectable in the resin down to very 
lov; levels. If the PVC resin is confined in a closed 
container, the small amount of residual ’/CM v/ill .-.loulj 
diifusc from the resin and if the air space in the 
container is small may create an atmosphere inside the 
container of ^>0 PPM or more VC... Tnc actual ouOU.’.u of 
veil £GS v/ill bo small and once the container is open 
v/ould be hard to find as it escapes into the atmosphere. 
Nevertheless, it could be argued that the VuM is 
detectable since a probe inserted in the container 
could measure it. The point is that all areas y/here 
PVC resin is handled could fall under tne rule by strict 
interpretation while at the same time contact with VCM 
from the resin in many of these areas would be nil. The 
effect’v/ould be to unnecessarily broaden the area of _ 
contro] and malic a nightmare of implementation. Carried 
to extremes by an over—zealous individual, control could 
be extended to cover the true:: that hauls the resin, the 
terminal where it is parked, the customer's lab where a 
sample container could oc opencc:, ^he Oxj— cc Ox a 
pure'"’a-n" ament v/k.ere a sarnie mimht bo inspected. One 
could’ai-uo that the truck, driver should wear protective 
clo thin; and ylovcs and change ouu oi c:vo:a whenever nc 
leaves his truck. 

These rules would not be modified by a change in the 
allov/adlo ceil:::,": to 1[ 
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shown that handling and processing of the resin v:ould not 
cause significant exposure to VCi-i as compared with she intent 
of TV/A and ceiling values adopted. 

Section (3) (i) Head coverings arc not necessary for the sane 
reason as given in the preceding section. Any VCH diffusing 
from resin will innediately pass off as a gas leaving 
insignificant shin contact. The standard is to protect against 
VCIi. Protection against dust exposure as such is covered in 
other rules. 

Section (2) (i) This regulation requires that protective 
clothing be removed whenever leaving areas where resin is 
handled. There is no protective value to removing clothing 
worn in those areas for the reasons already given, in 
the case of solid or liquid carcinogens, the dust or 
the liquid on the employees' clothing is the carcinogen 
itself or is made up in large parts of the carcinogen. In 
the case of PVC resin, the suspected agent; VCH will 
be a very small part of the dust and this will dissipate 
into the air in nearly undetectable concentrations. 

Employee contact with VCH from dust on clothing is nil. 

This regulation would be an unbelievable burden to employees 
and employer. PVC plants because of their construction arc 
not air conditioned. Polymerisation buildings must be 
consumetea wain thin walls designed to relieve under 
internal pressure. Protective clothing cannot be worn as 


an extra gau. 


oi tne year. Tucrofo 


'c, employees 


v per - ; 

would be forced so go to the loeher room to change clothes 
before going for a break or for lunch and to go there and 
change hack into protective clothing before returning to 
work. r.uj.n t. ;u n.e e v orsonnr.T wauls save no change each time 
they enter 
other ire d, 
complii race 
in a concent: 
of the char, a 
1 to 2 hours 
of those who 


on 


^ \j *• t. 

me to force 


.::vs. i.:.ms 

tc minimise the lest time resultin' 
or..!-, e.cve to strictly sunorvisc I ros.hs resulting 
rnLicn camp atmosphere. Depending o:i ti'.e location 
ar.d brosi: area, the rule might easily cost 

case 
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*ca, v.ho rule might easily 
’or: 'o per man and much more in tne 
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5. 


Section (2) (iii) Handatory showers for employees in resin 
handling areas. There is no protective value from exposure 
to VCH in tailing showers for the reasons already given under 









protective clothir.~. ' Pro tee tier. from dust as such iz 
com arc ; •• re mul.ucic ns. Pose . .\J .v.ur.uf acuur..rs 

provide : vers as a convcnicnee to be enjeve i at the 
option o:' tr.o or.:oloyeo. Mnk: :r: them mandate"-.- veild 
bo an unnecessary invasion of personal prerogatives? 

It v.’culd im.pcse a substantial burden on cnoloycrc as well. 
Presene^y cpeicnal s..ewers are tar.cn on ti:o cmoloyee 1 s 
ov;n time after bin shift cr durian the last few Minutes 
of his shift. The optional nature of this convenience 
encourages him to hurry tnrouuh to allow his fellow 
ci-'Plofcon uO get theirs m witucut great delay. However, 
if showers are required, the time will have to be allotted 
for them just as protective clothing is specified at no 
cost to the employee. Showers then tahe on a new dimension. 
An employee may not go back into the area to allow another 
employee to take his shower. Policing of showers to see 
that yll ta..c ohem, c o see teat all can get through by the 
end oi the shift, claims for overtime, arguments over who 
goes i.o i/hc snovor first, covering jobs while cmoloyecs 
cliower, all of these tilings will probably result in employers 
negotiating a half hour or hour overtime per day for all 
employees to cover the mandatory showers. 

Section Q) (i) Storage or consumption of food prohibited 
• emulated areas, bnilc this is not a rule of particular 
difficulty, it will be found inconvenient by employees and 
has very, liuo.lc protocuivo value. Hone of the researchers 
of the proofcm Las suggested thaw the victims of angiosarcoma 
ate the VCM. 

Section (j) (2) (ii) Medical surveillance within 24 hours 
for all employees exposed to VCii. Since all employees 
are already required to have annual or semi-annual medical 
s\i_rveillsr.ee wiv.n iollow-u.ps in ease of unusual test results, 
tain acmea requirement res no real vcluc. Ii has the 


puts 


potential o. ilagrcm mouse by troublesome employees and puts 
the Company com.pioeely at ta.eir mercy. A minor incident 
miglit require that half or all of the Poly build:nm crew 
report to tr.o physician's office. Safety* of the nlant pi mht 
go completely abemgin;; while unqualified operators covered th< 
,ic.. s \; e: . . :y re ml: a er a'm. ms who ‘..‘•. re cut of the riant 
beginning thc-ir medical survsiilar.ee. 

Section, (j) (2) (iii) Shower required after contact with 
l.iqu„.u .0... i.oeia.C’a. f.ul ccm.uaau with !:• cuid VCM is very 
unlikely, snacc she liquid volatilises immediately on 
role a. so. .'mould such. cam. tact occur, rue 1: cm id would all 
(:u;,»or,mc -secoaas leaving no .Chi residue. Therefore, a 
shower would have no protective value. 
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abuse and leaving the employer at the r.crcy o: *r.e 
troublcse::;:- employee. A recalcitrant employee cca.d 
(_ ; o for a shewer r ay time he pleased :>y clan ming o 
^r- o"^or.u 1 'e. And. of coureo^ oni-j ..oulu 
trilSr'the' acdicul surveiliancc-incidcnt report; procedure. 

Section (j) (2) (iv) Henort of incident to CSKA and to 
employee. Because of the volatile nature oi /u., it 
exerts a high arc enure on containing equipment, leal, 

quickly spread's the gas invisibly into the aenospncrc. 

Also, however, because of iv.s gaseous nai,u_e,.it 1 ^ 

Quickly sweat out of the building by the special c.maust 
fans. Therefore, any lead: is likely to causey an exposure 
but most exposures are likely to be brief. Tnis is a 
situation unlike that encountered with spills 01 liquid 
or solids where they can cc seen and avoided, or wnere 
the employee ray be splashed with direct contact. 

Because of the likelihood of numerous brief exposures, the 
reporting of every incident to 05:1 A ana to the employees 
v/ith all the details required would impose a severe uuro.cn 
on the employer. 

Section 00 Signs and Labels. In this and other sections, 
re r ere T1 cc is ’~adc to resins or waste materials conuiini-*;, 
detect*ab 1 c 1 evels of VC1-I or emitting detectable levels oi 
VCM Since no plant would continue operioc u..^c. yt- 
proposed permanent standard, the wordin- here is academic. 
However, should a TV/A and ceiling value cc es,uolu::ci u.ut 
would allow the PVC industry to continue d operate, ^~i~ 
word'r" ,, ould ”ccuire careful consideraticn. .-.s ciscussed 
under‘section (h)(2) with residual VCil levels resin 

Below 1.0 hi;; it is oossiole m closed, -ull co..^-- o0 

develop over 50 PPM VCil in the small air space enclosed. 

While the likelihood of cj/puiicma errposure i- -Ll, -o 

• 0 c-i;-; n i J V'cc"eticall" possible. Improper wording would 
leave ell a"eas v.'herc resin is handled under unr.ee cssaig 

leave *. - - . de”‘-”b'' o'' the real problem, 

surveillance cila- r V._ ©-* w.r • nO unneccssaril 

inconveniencing employcos. 

Ecctiea (L) <1, 2 A 5) Handling or vasto ^atorial. Should 
the '-i'-'i -e aticn prevent discarding waste m l— 3 .;-" 
or by commercial disposal companies, the only optipr.^all 

be fX'mxn fern :no;aerators at cam;.: plan,- - • y' 

scrubbe"s. This would bo an extremely expensive a v . v -° 
diefeosc'of a little scrap. Should the final TV/A and ccilinr 
value be reasonable, the description of contaminated mateiial 

will bear scrutiny. 
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Section (L) (A) Impervious: 
require, vs. t of i:.: pervious, 


suits. .This section adds the 
r.ir supplied, '..'hole body suits 
to that of air sueplied respirator, gloves and choc 
covcrin ;n _'or vessel cleaning and maintenance on contaminated 
systems. This rule ccncsilutes a:'. extreme safety ha card. 
Reactor clearer:: must climb through a manhole and down a 


ladder into the veaael. 
bottom surface of the ve 


Then the; 


r.:uat work on the curved 


seen over aaitator blades 


and work I'rcr. a ladder to clean the walls and dome. Just 
an air supplied mask trailing hoses is hasard enough 
v/itheut an* air supplied suit. The activities of maintenance 
v/orkera can be as demanding. They also must work from 
platforms and due]: around equipment. 


The perspiration generated in these suits 
employees to the point of open rebellion, 
could hire people to wear them. 


would bring 
I doubt y.’c 


Recruiting new personnel would be very difficult when it 
became known that employees wear space suits and air masks. 

Section (L) (7) (ii) Provides for blanking off reactors 
when pipes are flanged but allows double bloc.]: valves 
when pines arc welded. At Porryville we have flanged pipes 
but use" double block valves with a bleed-off valve between. 

Y/c feel this is less likely to cause exposure than blanking. 
Y/hencvcr lines are blanked, it is necessary to break open the 
flanges. These flanges are susceptible to leakage Y/hen 
reconnected. If double block valves are acceptable when 
pipes arc welded, double block valves with a bleed-off 
bctv.’een should be better since no pressure can build up 
betv/een the block valves. Therefore, the likelihood of 


leakage 


C1 


r> ■•■'O' 


tor while clearing is eliminated. 


Section (m) Provides for purging of VCM unloading hoses 
inert gas and handling of the inert gas in the recovery 
system or via a flare. It should be sufficient to purge 
the hoses with air to a safe location. This will be a- 
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feasible to introduce 
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hcrcs in confined spaces 
have been deaths caused 
place of air. 


ays tried to eliminate or 
it is too cany to create 
Y/ith insufficient oxygen. 
Dy accidentally using inert 
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Section (q) Details the required renorts to OSTIA and to 
the employee for ary exposure. Xt also non oaten che 
requirement i'cr medical curvoillar.ee. As previously _ 

stated, even if the ceil in:*, wore to be fi.nalisca at >0 1/,;., 
there would bo numerous brici exposures, no ciii.cienti^cioa 
is provided between minor cxposui'cc and "roes exposures. 

The cm.nl oyer who provides the best monitoring systen will 
have the most violations. The driving force is toward 
doing as little monitoring as possible. Certainly it 
discourages the installation of fixed continuous monitoring 
systems. 

Fixed seoucntial monitoring systems with warning capabilitic 
provide the best protection against excended expo^u^ c.->. ^ 
Their installation should bo encouraged oy elimination Ox 
the need to report exposures which are promptly corrected. 
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The primary safety consideration overshadowing all others 
in PYC manufacturing plants has always been to avoid incidents 
allowing c::plosivc concentrations of VCM in the plant atmosphere 
and to remove all possible sources of ignition. This is the first 
and most insistent instruction given to employees. This has cot 
to continue to be true recardless of the concern for exposure to 
VCM. The safety of the plants after all possible encineerinc con¬ 
trols are installed rests primarily with capable, alert supervi¬ 
sion, trained and conscientious operators and a capable mainten¬ 
ance crew. Some of the work rules in the proposed permanent stan¬ 
dard militate acainst safe operation of the plants. 


1. 


In announcing to our employees the temporary standard of bOppm 
ceiling for VCM exposure, we promised to do all we could to 
reduce the amount of time air masks were required and to elimin¬ 
ate them entirely as soon as possible. This promise was made 
not only considering the discomfort and inconvenience of wearing 
a mask but also recognising the concomitant safety hazards. 


Operators nr.J maintenance perrunne? wearing face masks and 
carrying an air bottle or trailing hoses cannot provide the 
alert surveillance needed to avoid accidents. Faulty main¬ 
tenance is almost certain to occur at times because the crafts¬ 
man cannot see clearly or is so preoccupied with the mask as 
to lose concentration on the job. Add to this a protective 
suit and the likelihood is increased. Add an air supplied 
impervious full body suit and the likelihood becomes a near 

~ /oS~~ 


inperviour 






certain 


Survival of the plant and personnel bccor.cn a 
matter of luck. Operatorn must read clearly the instruments 
describing the state of the reaction. Th.ey must be alert 
for uj)sct conditions shown. They must concentrate on the job 
at hand. Put them in any of the aforementioned equipment and 
their alertness and concentration will diminish. Shoddy work 
and mistakes are certain to occur. One may have disastrous 
results. 


Air masks must be accepted where absolutely necessary but 
space suits should not be used anywhere in a PVC plant. 


2. The standard commands that employees abandon an area where 
any exposure to VCM occurs and return only after donning oir 
masks. The work rules almost guarantee this by requiring 
that each exposure regardless of extent be followed by medical 
surveillance and detailed reports to OSHA and to the employees. 
While it may frequently be practical to leave the area and 
come back wearing masks, it is unwise to adopt it as an abso¬ 
lute practice. It may often be more prudent to accept a brief 
exposure to avoid a larger exposure or a mushrooming hazard. It 
would be impossible to su how many lives have been saved by 
prompt action in sealing off ruptured lines, closing valves, 
transferring batcr.cs from leaking reactors. V/c have in tnc past 
frequently applauded heroic actions in such cases. After run¬ 
ning out when the alarm sounds, who will go back in to sec what 


has happened? 



As previously stated, safety of 1 the 
personnel. The standard encourages 


plant depends on trained 
the absence of these per- 






sonnel from. the Job. 


A trip to th.c physician for each 






closure re~ardlc.es how brief, a shov:cr if the employee 
claims to have had exposure to the liquid, a trip to the 
physician following the shov.-cr, lunch and breaks at 
a remote location—all of these renove trained employees 
from the poly building. 


4. There is risk of injury to the employee due to falls, 
bumps, etc. v/hile wearing uir masks in the active type 
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An attempt was made throughout the impact estimates of people 
and cei;ip::'.cnt to rrovido sufficient amount:: of both to maintain 
existin'"; levels of o3.ant productivity. riven no there will be sit¬ 
uations, both normal and emergency in nature, that would alow the 
operation of the plant. 

An the exposure limits become more restrictive, those situation: 
will have a {treater influence on what the plant can make. In the 
areas of 10 ceiling and 10 TWA, and in particular 0-1, there is no 
guarantee that the engineering changes proposed will provide the 
necessary production at all times. 

At the 0-1 level it would be impossible to meet the stan¬ 
dard at all times or even most of the time in the poly building. 

V/hat would now be considered a minor upset or a normal maintenance 
operation taking only minutes or hours to rectify could take days 
or weeks. It is conceivable also that minor periods of exposure 
above ceiling limits would force total shifts to be* out for medi¬ 
cal surveillance and in fact shut the plant down temporarily. 

With these considerations in mind, a very preliminary estimate 
is put forth below of the productivity penalties that would dc 
incurred at the various levels of vinyl exposure. 

PRODUCTIVITY PENALTY - ESTIEATE T’ T E P ERCRET A OE OF PRODUCTION LOST 

OVER 3 RESECT LEVELS 


- 

50 

HQ /25 

15/10 

0-1 

Resin Productivity 

3-5# 

3-5# 

5-i o;-j 

10-P5# 

Compound Productivity 

5-# 

5-555 

3-5# 

10-151* 


Jn addition to the lost production while the plant is on stream 
there will be considw rmhle down-!.mo to ins ir 11 now ecu iy/i'.er. t v/w- 
ticul'i'ly at the lower levels of vinyl exposure. It is esir.:. tod 
that the" plant will bo down one to two years to retool at the 0-1 
level. 
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Equipment required in Plant II for compliance falia in the sane 
general categories ns that required in Plant I, The intent 
a^nin is to contain all VCII possible and then exhaust away from 
personnel what cannot be contained. 


Less Than 

50 

Capital Cost $879,271 


P LANT II 

40 PPM MAX 
25 PPM TV/A 

$2,122,447 


15 PPM MAX 
10 PPM TV/A 


NON— 

DETECTABLE Pro so: 


$ 2,197,637 $5,615,827 


Operating 
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170 

( 

Percentage 
Dcci'casc In 
Production 

cr/ 


-8?j 


-10^3 


-2Q lo 



- //«/ - 





A' 


Vcrryvi "> 1 o 






r i 




PPM - Pol v:;or! set* cn, Pr-nnr.i?r n Prying 

Provide reactor ventilating system for removal 

of VC vapor during cleaning. <> bb > ,JU 

Provide reactor building vacuum exhaust system. 112,400 

Provide injection heater for purge water. 4,600 

Provide portable blower, explosion-proof, 

with hoses. p,000 

Provide piping additions to pipe water 

containing VCH outside. 19,600 

Provide alarms on polymerisation building fans. 50,000 

Provide improved ventilation on blend tanlrs. 5,000 

Frovide improved ventialation in dryer building. 17,200 


Provide ventilation for dryer feed system. 

Provide emergency power generation for 
ventilators. 

Painting (all items above) 


A V-*—A. v * — — — — — r MM 

Sub-Total 

PPM - Continuous V/astc Treatment System Rather Than 

Batch and Monltorlnm ____ 

Modify waste treatment system extensively - 
equalisation, clarification, control, etc. 5 

Provide a fixed sequential monitoring system 
including 5-12 point detector units, 1-40 
point record v.r/cslculator end 1-40 point alarm 

panel _ 

Total for 50 Plh" 0 


o*) •" O) * "• 

j L- i**.*-- ^ * 

Plus 10,i Engineering 
Plus 20,5 Contingency 
Grand Total 


0 066,115 
66,611 

T~7 

146,545 
5 8 79,271 


79,400 


55,000 

20,000 

592,6u0 


146,515 


127,000 

666,115 






Believe this estimate is low. 


TEA 


F. F. lloy 





pp vrv ry • • _ /;o i v r.v 

1. Provide all modifications lie Led under 50 PPM. 

2. Extend intake to polymerisation buildinm 
control rcor.^air conditioning unit to ahciyht 
at leant 20 feet above all exhause stacks. 

3- Provide ventilation system for emulsion filters. 


$ 666,115 
‘ 800 

8,700 


Provide reactor cleaning system: 

a) Option 1 - IIi£h pressure water system $159,600 

b) Option 2 - Solvent cleaning system 400,000 400,000 


Extend vent lines from seal vessels to roof level 2,000 

6. Provide pull type ventilation system for blend 6.000 

tanks. 

?. Connect sludge tank vent lines to blend tank 6,000 

ventilation system. 

8. Provide additional ventilation for plate-type 9,800 

heat exchanger. 

9. Provide increased ventilation at blend tank 2,000 

shed plus additional unit heater (s). 

.0. Silos: . 

a) Provide continuous aeration of silos with 
20 psi~ air_(40,COO) 

b) Add 2 adaitional silos, comnlete, to nrovide 

Greater residence time (250,000) * 290,000 

1* Provide ventilation system to exhaust VCM vapor 

from lift station. * 12,000 

2. Lxtend all rclici lanes 20 feet above polymerisation 

bail dir.'; lev roof. ' ” ' 4,500 


Provi 

dc 

1 ad 

di Lie 

r.al 

ble 

is ola 

to 

lave 

:: res 

ul ti 


poly:.: 

C " ' 

I £'» V- 

ca. 



Tot 

cl f 

or 25 


• nv.f 

t X «!• 

Total 

25 

PPM 

TV/A, 

'!0 

rp;: 

plus 

105 

Enc 

inecr; 

i«B 



100, 000 

$1,607.°15 


plus 20,5 Contingency 
Grand Total 


$1,607,915 

160,791 

1,768,705 

$2,122,^147 


■// 6 - 







$1,607,915 


Provide cill modifications lined under 50 ppm 
and 2 5 ppm TV.’ A, 00 ppm ceiling. 

Provide a permanent ventilation system at the 
seals of P-4 2 00 A f< 13 and P-4215. 

Increas ventilation in polymerisation building 
from 10/_0 to 20/40 air change per hour. 

Increase capacity for steam sparging of reactors. 

Double dryer feed, ventilation 

Provide a reactor' sampling device such that no 
VCIi is liberated during sampling. 

Provide fresh air ventilation of warehouse. 

Total for 10 ppm TWA, 15 ppm Ceiling 


4,200 

23,BOO 
5,000 
3,000 

1,000 

20,000 

$l_ c 6_64,915 


Total for 10 ppm TWA, 15 PPM ceiling 
plus lOt Engineering 

plus 2Ct Contingency 


$1,664,915 

166,491 

1,831,406 

366,281 

$2 /1 97,687 


Grand Total 








Provide all revisions listed under 50 PPM, 25 PPii 
TV/A, /SO i::; ceiling, and 10 PPM TV.'A, 15 iPIi 
ceiling. 

Provide ncv.', ICO,5 leakproof flange design 
for VCIi containing linen. 

Provide all-v/cldcd VCil linen. 

Provide nev; 100,5 leakproof seals for P-4200 
A&B and P-4215. 

Provide additional stripping capacity - 
building, vessels, coal vessels, vacuum 
system, condensers and controls 

Combine all VC ventilation exhaust lines, 
including all dust collector exhausts to a 
common flare system. 

Provide 10,000 gallon pressure/vacuum vessel 
for polymerization emergencies: 


a) 1-10,000 gallon vessel complete v/ith 
agitator and seal system 

b) 1-complete Hash vacuum system plus 
complete Hash compressor system 

c) 1 VC condenser 

d) 1 VC vent condenser to exhaust to 
flare system 

c) 1 pump out system 

f) Mechanical installation 


g) Electrical installation 

h) Piping 


:cm $40,000 

n system plus 

'.or system 60,000 

15,000 

5 exhaust to 

6,000 

2,500 

3n 14,000 

)n 18,000 

6,000 

Total Package ‘ w lol,yOO 


Provide cover and ventilation system for 
100,COO gallon equalization tank. 

Provide incineration system for dewatered 
sludge and scrap („• k, 500,000 included in Plant 1 
revisions) 


Total 0-1 PPM 


Total 0-1 PPM $4,254,415 

Plus 105 Engineering _425, /ill 

f , i.) / ) , w- O 

Plus 205 Contingency 055/??! 


Grand Total 


$5,615,827 




•idv 


$ 1,60/1,915 


10,000 


6,000 


5,000 


570,000 


1,800,000 


161,500 


57,< ; o 


4 4 25 /| ’ 5 

•*> * , ^ —' * , 1 •*- > 


- 





VCI: Co 


Ooornti r.q 


M i inIonanoo 


Office r.oni tori no 


» 'if 


None (Current) 
50 ppm 

25 ppm TWA/40 
ppin Ceiling 

10 ppm TWA/15 
ppm Ceiling 

.0-1 ppm 


M 


Total 

S1 a f f i 


43 

11 

9 

0 . 

63 

51 

19 

10 

4 

84 

C 3 

35 

12 

6 

116 

67 

39 

13 

6 

125 

83 

63 

16 

8 

170 





/ 


I 





N 




VCM Con r, t r n i n t. 


opi:i:ayi::g cost j 


Increment Coot 
_Per I'ont.h 


50 ppm 

25 ppm TWA//JO ppm ceiling 
10 ppm TWA/15 ppm Ceiling 
0-1 ppm 


$17,550 

11,165 

4,185 

29,610 


Cumulative Cor.t 
Per J'.or.th 


$17,550 

28,715 

32,900 

62,510 


M # 




SO Tvpm “ 

% 

Polv: * r if.at ion 

Ooonssincf, Drvinq 

« \> 

Fuel Oil 
( u a 1 /j i r ) 

Elcctric 
(HP) 

VJater Steam 

( 01 '. - ’.) (!=A>r) 

Air (CFK) 






50 

— 

o 


200 

• 5 

4 

- 

20 


- 


1 

•* 



30 




60 

1,000 


- 

15 

110 

- 


Sub-total 50 




- Waste Treatment 


1,110 


Sub- total 


So' n,/ 01 ' so S3G 10. S 1.110 

9 

Onerat. i nq _ <;i 970 

Cost/.‘‘out. a $11,520 v 4,060 ^ • 

Total incremental Operating Coat Increase at 50 ppm 


Oparat.jnq 

Coat/Month $11,52.0 $4,060 


$17 ,_550/::.ontl 


-tU- 









25 nnm TV.A/' ao _r>p n Cc•il i nc_ 


Change 8 Fuel Oil 

Electric 

(cral /hr) 

(HP) 

1 


2 

— 

3A 

160 

3B 

‘ 250 

4 

*■ 

. 5 

25 

6 

— 

7 

10 

8 

3-0. 

9 

— 

1 " 

50 

lr 

— 

12 - 
V4 # 

20 

> 

Sub Total/ 

365 

Total 

1 

Operating 

Cost/rru nth - 

$2,760 


Total Incremcn tal Operating < -°^ 
40 ppm ceiling - $3.1,16 5 


Water 

(GPM) 

Steam 
(8/hr) 

Air (err.) 

• i*. 

k 

5 

1,000 

— 

10 

- 


10 

♦ 

3,000 

5 


50 

- 


— 

G50 

- 

— 


.1 

100 

10 

25.1 

4,150 

6G5 

- 

$7,355 

$1,050 

Increase 

at 25 ppm TVi 

' A, , 

per month 

+ $17,550 = 

$23,715 

per month 


1 

2 

3 

4 

5 
G 

Total 


in ppm TV7A/15 Ceiling 


10 

GO 

30 

50 

150 


1,500 

220 


1,720 


Operating 
Coe. t/r.on th 

Total Incremental 
15 ppm Ceiling 


$1,135 


$3,050 


Operatin'! Cost Inc re an 
- $4 ,185 per month « 


c 


at 10 ppm TV, 1 A/ 

2o,v 15 - ;;^,voo 

per month 




V ) 






0-1 jinn 





Fuel Oil 

Electric 

Water 

Steam 


Change 

fl (era 1 /hr) 

(HP) 

(GPM) 

( 1 !/hr) 

Air (cr:t) 

1 



— 

— 

- 

2 

— 

- 

— 

— 

•* 

3 

- 

- 

- 

— 

— 

4 

- 

- 

— 

*" 

•“ 

5 - 

Option SI 

1 


.. 

— 

— 


2 

15 

2 2 RW 

— 

6 


3- 

20 

- 

— 



4 

( 210 

.6 

— 

10 


5 

( 

- 

— 

•• 


G 

- 

19 RW 

— 



7 

« 

- 

— 


5 - 

Option S2 

' 





1 


— 

•“ 



2 t, . _ 

• 15 

2 2 RW 

— 

6 


3 

4 

- 

— 

— 


A 

20 

- 

50 

— 


5 

( 210 

. 6 

— 

10 


6 

. ( 

- 

— 

•• 


7 

- 

19 RW 

— 

•" 


8 

— 

— 

— • 

— 

6 

100 

100 

- 

- 

20 

7 

1 

25 

- 

100 

.5 


2 

( 150 

.4 

— 

5 


3 

( 

- 

— 

•• 


4 ' - 


10RW 

— 

•* 


5 

- 

- 

— 

•• 


6 

10 

- 

— 

— 

8 . 


30 

— 

1,000 


Total 

100 

5G4 

51 RW 

1,150 

46 

Operating 

Cor. t/month $2 3,000 

$4,270 

• $200 

$2,040 

$100 

To! .i!l 

Tnc i cr.cntnl Or 

crating Cost 


per month 


Increase at 0-1 p; 

■III — 

$29,610 

+ ';> 2,900 



es 

SG2,!X)0 

per month 






■ KtfN (cc-l u*iiin) 


ATALYTIC, INC. 
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31 May 1974 
Cl Letter No. 103 


Mr. Robert J. Kerrigan 
Project Manager 

Firestone Plastics Company ' 

P.0. Box 93 

Pcrryville, Maryland 29103 

SUBJECT: Firestone Plastics Company 

. Pcrryville, Maryland 

ORDER OF MAGNITUDE CAPITAL COST 
. ‘ • ESTIMATES-ALTERNATE VINYL CHLORIDE 

... (VCM) CONCENTRATION T.EVELS _ 

Dear Mr. Kerrigan: 

* il c have prepared "order magnitude" capital cost estimates for modifications 
to Firestone PVC plants at Pottstown, Pa. and Pcrryville, Maryland to maintain 
VCH concentrations at four alternate operating levels, namely; 


Case I 
Case II 
Case III 
Case IV 


0—1 ppin 

10 ppm nvg.; 15 ppm max 
25 ppm avg.; 38 ppm max 
50 ppm ceiling limit 


. The capital costs for each plant and for each Case are presented in the 
attached estimating summary sheets. The estimates are based upon the scope of 
vork for each plant and each Case as submitted by Firestone and dated 26 May 197 


If you have any questions or comments, please do not hesitate to contact u 


COL: 11 
Attachments 


Yours 

c a 


truly, 

■ ' 

j/-' l '■ 


C.O. Livingston 
Project Manager 


7 



cc: K. l’avlin 

J. O'Connor / 

K. Hochschwondcr i 
U, Klopp 

F. Knoll 
W. O'Connor 
J. Fan ell 
J, La stow!; a 
File 

12. I 
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Tin: i:co::ov.ic impact or the propose 
pr tj i :::t vcm standard om firlsto:;;: 
Tv? jo" thi: DQ.--::r.Tic pvc ifdi’stry_ 


economic impact can be summarized into five 


major factor: 




1. Capital investment to modify the plant to 
meet the standards. 

2. Manpower to operate a plant considering re¬ 
duced employee efficiency resulting from the work 
practices, and increased supervision and staff per¬ 
sonnel to insure compliance with the standards. 

3. Plant capacity cannot be maintained at 
present levels, even with significant input of 
capital. 

4. Labor rates will probably increase signifi¬ 
cantly as the PVC industry is tagged with "hazardous 
industry" label. To insure availability of quality pro¬ 
duction and maintenance personnel, labor rates will 
probably have to increase 251 over current levels. 

5. Support costs to provide personnel with in¬ 
quired clothing, respiratory equipment, medical tests 
and personal hygiene. 





•*« ' , n 


The following c 

rid offers 

a concise picture 

of 


the impact of those varia 

bios and L' 

he total 

effect on 



Firestone's operation and 

potential 

price increases v;! 

iich 


will be passed on to the 

consumer a 

s a result of this 



action: 


VCM LEVEL - PPM 




Current 

50 

25/40 

10/15 

0 

Capital Investment 

100 

133 

160 

212 

304 

Worker Efficiency Index 

100 

57 

53 

41 

32 

Profit Index 

100 

64 

55 *. 

30 

3 

Price Index 

100 

115 

120 

133 

155 


The economic data offered throughout this paper is 
based solely on changes within the PVC manufacturing processes 
used at Firestone. It does not consider any changes in the 
packaging or cost of incoming raw materials or outbound fin¬ 
ished product. Rav; material cost increases, especially for 
vinyl chloride mono mer, are Immine nt. The amount of increase 
will depend on the VCM standard that is finally adopted. 

The processing changes are so complex that v;c feel it is 
better left to VCM manufacturers to predict the consequences 
of the standards on their segment of the industry. 

Specific comment on the index data offered above is: 
Capital Investment Index 

The following chart summarizes the original cost 
of our plants and projected total revised costs at the various 







VCM levels. 




VCI1 levels. It also she. 

:s the ann 

uni capacity level 

at 


the various alternatives 

and the c 

apital investment 

per 


million pounds of annual 

capacity. 

VCM LEVEL - PPM 




Current 

50 25/40 

10/15 

0 

Capital Investment 

(000 omitted) 





Potts tov/n 

22,907 

29,987 37,787 

52,137 

52,987 

Perryville A 

14,697 

16,842 17,650 

22,372 

33,731 

Perryville B 

11,998 

12,491 14,448 

14,566 

18,573 

Total 

49 , G82 

59,320 69,885 

89,075 105,291 

Capacity 

(MM pounds) 




• 

Pottstown 

190 

155 145 

125 

90 

Perryville A 

.. 259 

249 249 

242 

217 

Perryville B 

58 

55 53 

: 52 

46 

Total 

507 

459 447 

4 20 

353 

Cnpacitv Investment 

Per KM Pounds cl 

Annual Capacity 

(000 omitted) 





Pot tstown 

120.9 

193.5 260.6 

417.1 

580. 

Perryville A 

56.7 

67.6 70.9 

92.3 

115. 

Perryville B 

206.9 

236.2 272.6 

280.1 

403. 

Total 

304.5 

497.3 604.1 

709.5 

1107. 








n 


io'Vi 


Index 



Current 

50 

25/; u 

10/15 

0 

tal Investment 






Pottstown 

100 

1G0 

21G 

345 

407 

Perryvillc A 

100 

119 

125 

163 

274 

Perryville B 

100 

114 

132 

135 

195 

Total 

100 

133 

1G0 

212 

304 


Details of the general equipment modifications 
necessary to meet the VCM levels for each alternative are 
set forth in the production/engineering reports. At the 
permanent standard, the best we can realize is a 
325 drop from the present plant capacity. Demand for PVC 
during the last year and a half has been so strong that v/c 
have operated our plant at full capacity. The situation 
was essentially the same for the entire industry. If our 
capacity losses are indicative of the total industry, it 
could 3ose about 1.5 billion pounds of its capacity. This 
would aggravate the already serious material shortage which 
has plagued the U.S. economy. 

A penalty which has been excluded from the sta¬ 
tistics presented in this paper is the down time necessary 
to retool the plants to comply with the proposed permanent 
standards. .Much ac.Jitional engineering data is needed before 


l^o 









g , • 


the physical retooling process is begun; however, our esti¬ 
mate is that the plants would be totally shut down lor at 
least one and perhaps more than two full years. Again, if 
this estimate is indicative of the general industry, even 
if plants were modified on an industry-enforced time schedule, 
serious disruption of material supplies is almost an una¬ 
voidable consequence. 

The age of the plant and the plant's production 

# 

methods and product mix play important parts in determining 
the capital investment to meet standards. For example, Fire¬ 
stone has two plants of reasonably similar volumes. One 
plant is about six years old and is strictly a suspension 
polymerization/rotary drying operation. The other plant is 
over twenty-five years old; it has been regularly modernized 
and well-maintained, and it uses both suspension and emulsion 
polymerization techniques and rotary and spray drying tech¬ 
niques. The capital investment of comply with the standards 
for the older plant are significantly more than the capital 
investment for the newer plant. The following chart shows 
the relative investments. 





lliciS 


I 

I 
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VCM LKVbL - 

PPM 


Capital 

In ve 

sfront Index C; 

arrunt 

50 

“5/4 

o io7jT" 

j" 

25 Year 

old 

plant 

100 

ICO 

21G 

345 

4 87 

8 Year 

old 

plant 

100 

119 

125 

163 

2 74 


A 

logical assumption 

if data 

presented in 

above 



chart is indicative of industry is that manufacturers with 
older plants will face a significant competitive disadvan¬ 
tage, and elect to cease production of PVC resins. This 
v:ould have a significant adverse effect on the availability 
of PVC materials and the general domestic economic' climate. 

There are twenty domestic manufacturers with total 
capacity of 4.9 billion pounds (May 1974 - Modern Plastics ). 

By 1975, there should be twenty-three manufacturers capable 
of producing 6.3 billion pounds (May 1974 - Modern Plastics ). 
These manufacturers will be operating about 37 polymer plants. 

A tabulation of the plants according to capacity is as follows: 

Annual Caoacitv No. of Plants 


(Millions 

of Pounds) 


Under 

100 

6 

100 - 

150 

5 

b 

l 

200 

7 

200 - 

250 

18 

250 - 

300 

- 

300 plus 

1 


37 


[W 



The age, condition and production methods of these 
plants vary considerably. However, if the data applicable 
to Firestone is indicative of the industry average, capital 
outlays of $50 - 230 million arc conceivable to meet the 
temporary ambient air and work practices standards, with 
price tag most likely around $140 million. 

Estimates of capital outlays for the industry to 
meet the proposed permanent standards - if in fact'compli¬ 
ance is possible - range between $450 million and one 
billion dollars with $750 million being most likely point 
within that range. 

Work e r efficiency ir.de 

The proposed work practices, including use of im¬ 
pervious clothing, mandatory personal hygiene practices, 
medical testing and surveillance, and personnel monitoring 
will significantly reduce the productivity of the individual 
worker. Large segments of the work force will spend most of 
their time in "space suits", and be extremely uncomfortable 
and more subject to fatigue. Additional rest periods will 
be necessary. The work force will more than double. , 

Dolow is a tabulation of the total plant manning 
for the various alternatives. The production/engineering 
summaries delineate the necessary increase by job classi¬ 
fication as well as work practice rule. 




VCM LEVEE - PPM 


. 

. Current 

50 

25/4 0 

] 0/15 

0 

Total Manpower 

4 35 

684 

710 

872 

927 

Increase 


249 

275 

437 

492 

1 Increase 

Ease 

571 

631 

1001 

1131 


Profit Ir.dox 

Under present market conditions, where all PVC 
products are in short supply and command premium prices, 
Firestone is realizing a reasonable profit level. ^ Jhe im¬ 
pact of the proposed permanent standard, assuming no price 
relief, v/ould be to essentially wipe out all existing profits. 


We estimate the present condition will remain 
essentially the same for the next two to three years. How¬ 
ever, the long-term history of the PVC industry is prices 
are not as stable as currently exist. If market demand were 
to soften, the profit drain resulting from less-than-full 
capacity operations and Icv.er selling prices could force us 
and the industry into a loss position. This is the risk 
inherent in any private business venture. The point is that 
unrea l istic governmental interference that substantially .in¬ 
creases the cost of doing business and limits profit oppor¬ 
tunities increases this risk geometrically. I- tnc li.-k 
comes too great, private investors will divert their funds 
to competitive sources offering a more viable potential for a 


t 
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satisfactory return on their investment. The consequence 
could lie the death of the PVC industry. 


The ago, size, production methods and products 
produced vary from plant to plant. All these factor.) will 
influence the individual plant's profit potential. Ihe 
chances for sizable deficit operations are much higher with 
the older more complex plant. It's predictable that some 
of these will not take the risk. 


price Index 

It is estimated that prices would have to increase 
over 50^ just to offset the additional costs from the pro¬ 
posed permanent standard. Since capital investment per pound 
of product is over 20G r o higher than current levels, the profit 
rate per pound of product must also increase to maintain a 
reasonable return on investment. Furthermore, the higher 
capital risk outlined in the profit index comment must be 
offset by still higher prices in order to attract the neces¬ 
sary funds. With the combination of these three factors, a 
doubling of the current price is a plausible possibility. 

The potential offset of increased prices by the 4.8 billion 

% 

pound industry could easily exceed $1.0 billion annually. 


June 15, 1974 

;_ \Jl 
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Firestone Tiro one! Itt.bhcr Co. set 
an example last week that all 
industries — and ,government 
officials — would do well to folio .v. 

; The Lower Pottegrovo plant is one 
of many in tire country io use vinyl 
chloride in its manufacturing 
process. 

In recent weeks, evidence has 
indicated the substance causes a 
“rare form of liver cancer that 
usually is fetal. . “ . . v..*. 

An investigation was made into 
the death of an area man in ltiCO. He 
worked at Firestone, o::posej io 
\inyl chloride, for 20 years. And tins 
month investigators concluded his 
death was rc-laie.! to the- chemical ai 
the plant. • ' . 

In the face of such findings many 
com pa uies would have attempted to 
covc-n.'p the investigation. . 

Not Firestone. ■ V‘\’ 

As soon as the raaidis were known, 
officials made them public.-'Jhey 
didn't dispute the fiudir.es'or try to 
duck responsibility. . 

They stated the situation plainly, 
vowed to continue iav. siiwuing the 
effects ct via; i chVs •un- 

ced a new nu’d'cal |*in:.«_;r:ii!i to 
safeguard em/le; es. 

This, at'.itud:.*- of re conn: ring a 
problem, dealing with it lr.av.ly a.ud 
in the open i; r.tiv these dr.s. 

Too citen. in ;;r.an.meal as v.vll 
as industries, lire primary concern 


in lire face of a problem is how to 
keep the public iio.n finding out 
about it. • 

Dut Firestone’s action shows that 
openness ultimately draws respect 
ami trust. ••• : • . . . V 

No matter hoy/ serious ondragic a 
situation is, tire people can accept it 
ic they know they nie'being told all 
the facts and that an honest effort is 
be-in2 made to correct lira problem. 

Since Firestone’s initial 
statement, national action Iras been 
taken to remove substances con¬ 
taining vinyl chloiiiio frcin tire 
market. • 

If tire company had not been 
honest about its use of the chemical, 
accusations might have begun by 
new pointing to Firestone as a 
villain. • ,.i: ’ • . 

Speculation based on incomplete 
information would have been more 
damaging to Ike company than ilia 
truth is. I Jut suchdilation always 
results when the public is not told tie 
facts. . ; : •* ' 

Having been told of the situation, 
people feel rati: lied that their true; 
not been viulal-ed. 

Instead of drawing criticism for 
past mistakes, honesty rucii’rs Hi t 
dn played by FircFc;:.’ only in pi. e.r 
respect ami trust i’mu.i the uv' tic. • 
It's.some! king i,.r c.sero.iiciuls — 
in imiu.lry and gj’.a.nr.'.Li i — to 
think about. ' • 


isj? 
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13 June 1974 


Public Health, University of California, ucr.. j, 
o< Kedicine, university of California, San Francisco. J B " e “ 
asked by the Firestone Plastics Company, as a consultant, 
you on their behalf . 

* i- -» 

isri a ^ ^ *»*. r 

urgo that some /lumber be considered for a standard. 

srttrsriS - 

Auco' soAAnA, or do. lt h ? 

ct „cr vital or,a„ rno annjnr. c coo^ U~ of 

SX *E ‘tT-To^i^Ai rL fro, an, oF 

VnU« n^ocit, or .or,. r a * F-oriMn, 

/ani2i«'ir .//U. raw's Jist of J4 carcinogenic compounds, all of 
know th it there arc otb rs, as t.vii. 

, , c... .... /,,] low'tv: fads: Vinyl chloride is capable of 

'■ v '::z‘;-?ZA■■'/, ,• .A,,«» A.*, a,„i»« 

iaoi r;';.AA. »*. ■.•-.• — x* an. ; «t <* ; «-™>' 

vinyl eh lor: .V is a i.<a. : : encino.-en /nso.^ir as i^tb luman -»i COM _ 

indicate, despite the fact mat sore oi these data arc 
vinciny than uv would lira: to have. 

in sor.e species we cannot produce the tumor at all, at least 
Vs present /Mta surest. In the rouse, data surest that at 50 part, 
'per million the comjound induces anyiosarcoma in but 1 or 2-. 
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tcr.t an In Is. If we were dealing with a potent carcinogen, for 

, . ; i , i 7,i - r< ’■ 7 even 100k ~ of t.ic 

example methyl c:jl.:.t..re..e, />', . u , .. 

expose 1 a r. in Is would develop the turn r of interest. 

j n ran the attack rate of this disease is unknown. I believe it 
is safe to ran that the background level of angior.arco .a m the 
, . ■ .. i- re' •• • '•—ale. It is a unique and rare 

tumor' "in tkc’bife Table Study, recently reported by the ranu- 
facturir.g Chordst Association, among sore D.tCO vinyl chlorine 
workers who had at least one year of occupational exposure prior 
to December 31, 1072, 0 anyiosarcon deaths were reporudT. a 
mininun nur.bcr of years at the tine of death was approximately 15. 

While this suggests that there is reason for grave concern, wo must 
conclude that it is possible to work with this product with relative 
safety. Thera arc many questions to be answered. The question of 
clustering, the possibility of a contaminant, better definition o 

t>TZso-lb,oJc, curve rVauimia. the P-* , J " 

man. Answers to many of these technical questions will ultimate y 

emerge. 

The point is that we arc faced with a grave problem, which I bcliavc ' 
must be kept in perspective. Namely, we have a weak carcinogen ant 
we have a clear excess of a rare tumor among those occupationally 
exposed to VC. At this juncture, all we know is that the un f° z ' * 

vict ims of angiosarcoma who had worked in the vinyl chloride indent ij 
had be onLosed to an intense amount of vinyl chloride over the years 
because, historically, it has been considered only as a h 'JP™ tlc ‘ 
probably of no more health importance than gasoline or acetone. 

Hu conclusions are that:' There is a precedent for worki ” gWlth „ 
cVcTnoycns at greater than "non-dctcctable" levels. A TLV of non 

of all the data which we would like to possess. The concept of so-. 
acccpLilc risk w:U need to be applied. 1 think that those who rake 
the final decision should keep that in mind. 


We 


wish you well in your deliberations. 
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June 5, 1974 


Dr. Robert S. Brookman, 

Manager, Research 5 Development 
Firestone Plastics Company 
Pottstown, Pennsylvania 19464 


Dear Dr. Brookman: 


I am enclosing a report of my 
of animals to vinyl chloride, 
conversation, I dc net have th 
most anxious to see them. 1 

you. 


evaluation of the experimental exposures 
/Vs I indicated to you in our telephone 
,a latest Maiton! results and would be 
trust you will find this of some use to 


I am returning to you, under separate cover, that portion of the ma 
terial which you requested. 

If I can be of any farther help, please do not hesitate to call on 
me. 



■ RECEIVED 
JUiJ ! 0 5974 
Ti. s. Ei'(!o;;,.:Aii 



LLh 


KK/eb 
Kncl. 



*• 


liJ:) 


ktvii.v: i:!.::u::;rAi, cauct:: 13 with vi:;vi. ciii.oMiDi: 


Juno 5, 1974 


Much of the early experience with animal exposure to vinyl chloride relates 
to acute toxicity in short term experiments. 

In 1961, Torkelson, Oyen, & Rowe reporting on the effects of up to 6 months 
of repeated exposure at levels of 500, 200, 100, or 50 ppm did not record any 
tumorigenic effects. Rats, rabbits, guinea pigs, and dogs were used. Some 
insight into the absence of tumor induction in this experiment may be obtained 
from the details of the rat experiment. Groups of 10 male and 10 female rats 
were exposed to 500 ppm for seven hours, five days a week, ( for 4.5 months. 

7 out of 10 males and 9 out of 10 females survived the period of exposure and 
were sacrificed on its completion. Groups of 12 males and 12 females were 
similarly exposed for 7 hours daily (additional groups were exposed for 
shorter periods) to 200 ppm and 1 ppm. Survivors again were sacrificed at the 
end of the 6 month period. Smaller groups of 6 to 0 animals exposed to these 
lower levels were pastured for 0 to 8 weeks on the completion of exposure and 
then sacrificed. Thus none of the animals exposed to 500 ppm were permitted 

to survive beyond 6 months and the maximum period of exposure and observation 

I 

in the lower level exposure groups was 0 months. In the light of the later 
observation of I'.altoni that at 56 weeks only 1 angiosarcoma had been observed 
in a group of 60 animals exposed for one year to 2500 ppm and 1 angiosarcoma 

in a group of 00 animals exposed for one year to 500 ppm, the early Torkelson 

paper must be dismissed as an inadequate model for tumor induction - both in 
duration of exposure and in the period of observation. 


/£'/ 


l 


1 U'jv 


2 


••S ' / • 

A.LV/' 

In 1070, Viola described the effects' of exposure of Wistur rats to vinyl 
chloride at levels of 30,000 p* m for -1 hours a day, 5 days a week, for twelve 
months. This paper was published in Medicina del Lavoro. The number of sur¬ 
vivors is not made clear in this paper. However, in a later paper to be des¬ 
cribed below involving the same piece of work, we learn that only 6 were per¬ 
mitted to survive for 300 days and most died before one year. Severe toxicity 
was observed with the production of lesions comparable to aero-osteolysis in 
man, neuronal degeneration in the brain with reactive gliosis and a poorly 
defined renal tubular lesion. No tumors were described in this paper but 
it is of particular interest that in the liver, in addition to evidence of 

I 

hepatic cell damage, the author makes the following statement, "there was 
evidence of an abnormal proliferation of the Kupff*r cells which were often 
hypertrophic." This sounds very much like a possible forerunner of neoplastic 
transformation of these cells which arc the cells of origin of angiosarcoma. 
Indeed, such changes would seem to resemble those early changes described by 
Popper and Thomas at the New York Academy of Sciences meeting in May of 197-1. 

This exposure level was extraordinarily high, however, and does not particularly 
illuminate for us the effect of chronic low level exposure. In a subsequent 
paper describing oncogenic effects in the same experiment published in Cancer 
Research in 1971, Viola describes 17 of the 25 animals as having skin tumors 
and G of these as also having Jung tumor:;. Maltoni later reviewed these and 
interpreted them as primary tumors of Uumbal's yl aid witli the G lung tumors 
icpiosontiny metastatic deposits. The 4 ostcocltondiomas Viola describes may 
be interpreted as not necessarily true tumors but more likely as hyperplastic 

« 
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response to injury in the animal equivalent of acro-osteolysis. This experi¬ 
ment, then, docs not assist in the evaluation of angiosarcoma production but 
docs demonstrate for the first time that vinyl chloride is an effective carci¬ 
nogen, if one can accept the claim that no significant contaminants were pre¬ 
sent in the exposure medium. 

Following this report Maltoni embarked on a series of studies designed to 
examine dose response relationships, strain differences (Spraguc-Dawley as 
contrasted with Wistar rats), species differences (rats, mice, and hamsters) 
dose-rate effects, effects on offspring of exposed pregnant rats, and route 
of administration (inhalation, ingestion, intraperitoncal injection and sub¬ 
cutaneous injection). The protocols for these experiments are charted in 
Maltoni's outline attached to this report as Maltoni Appendix A. These 
experiments appear well designed and carefully executed. Concerns expressed 
in regard to detail such as the presence of food, and bedding in the cage 
during exposure and the possibility of low concentration or trace contamina¬ 
tion in the gas as administered are proper but would appear to be answered 
by the confirmation to be discussed below in the Bio-Test experiments. The 
latest printed report of Maltoni's results available to me is as of February 
10, 1074 and the duration of the various experiments ar of that date is given 
in Maltoni Appendix A. It may be seen that the only experiment tli.it had 
matured by tliut date is experiment UT 1. The tumor yield in that experiment 
is given in Maltoni Appendix H. My own long experience with this strain of 
rat would lend credence to the fact that Zymbal gland carcinomas, nephroblas¬ 
tomas, and liver angiosarcomas are in all likelihood related to exposure. Of 
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particular lntorent, In the light of human oxporienco la the preaencu of n 
strong suggestion of dose related occurrence of angiosarcoma of the liver at 
levels of 250 ppm to G,000 ppm with perhaps some fall off at 10,000 ppm due 
to interfering affects. The other expericments had not been in progress long 
enough. Reference has already been made above to the fact that even at 56 
weeks which is where experiment DT 3 was on February 10, 1974, no angiosar¬ 
comas could have been expected and Maltoni's report to 0SI1A on March 16th 
does not record any. No tumors had been observed in mice at 31 weeks which 
is of interest in the light of the Bio-Test report to be discussed below. 

At the New York Academy of Sciences meeting on May 10th and 11th, 1974, 

Maltoni updated his results but I am not certain of these except for the 
statement that he had begun to sec tumors at 50 ppm. It would be most impoi 
tant to get these data. 

On September 10th, a series of exposures were initiated by Bio-Test 
Laboratories. These were designed to expose groups of 100 males and 100 
females of 3 rodent species (mice, rats, and hamsters) to levels of vinyl 
chloride of 50, 200, and 2500 ppm for 7 hours a day, 5 days a week, for one 
year. By April 9th, 7 months after the start of exposure, 2 of 4 mice exposed 
to 50 ppm had been examined and found to have angiosarcomas of the liver, as 
had 4 of 6 mice in the 200 ppm, and 17 of 19 mice in the 2500 ppm group. At 
the May, 1974 Now York Academy of .Sciences meeting, 0 months after the start 
of exposure, these incidences were updated to 2 of 4 at 50 ppm, 11 of 15 at 
200 ppm, and 28 of 30 at 2600 ppm. It is of interest that the earliest tumor 
was seen 5 1/2 months after the start of exposure. Maltoni's results in his 

/6V 
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r,!br “ ry r ' i “'‘ l ° r '■ mora « 31 i>* the seme strain of mouse. 

no,avor, MaXtonj *s exposure was for Pour hours daily, whereas Bio-Tost was 
a levi n hour a day exposure. 

It would appear that the Swiss albino souse is a highly sensitive indicator 

of angiosarcoma-inducing potential. Should no additional tumors be seen in 

the SO ppm group, two are sufficiently sticking in this relatively small . ' 

group, however, the denominator is calculated T hic i , 

aicuJatcd. This is made more impressive 

by incidences of 66% < 2 nd in onn 

ln thG 200 and 2 S00 ppm groups respectively. 

Comment: There is little reassuring in the animal data so far available 

gi d to acceptable levels in humans. The enormous difficulty in inter- 

spccies extrapolation is emohasized bv tho a,- rr 

‘ by the difference between Maltoni's 9 out 

<>f 7-1 rats (12X) with angiosarcoma of the liver afrrr- 

IC - llVcr after exposure to 2500 ppm 

* UKl 1,i0 ‘ TeSt ' S 20 ° Ut ° f 30 micc (93 “) the same level. Nevertheless, 

th0 qUOSti ° n " Uy PrOPOrly ^ d - to *h. possibility that man is co^sider- 

ahly less susceptible than either of those rodent species. That man is to 

come degree susceptible seems rimri,. i 

CUI clcarl > demonstrated by the cases associated 

VUh OCCU ' ;aUO, ' al ** “ Uholy that those exposures were at 

lovcls considerably higher than those now attainable in the work-place. 1 

-uld predict that further experimental exploration of lower levels in l.,^ 

lU .. . W,n ,: “'Obe no reassuring results. Bather, 

o—iued efforts to define .. idcniiiy lov-l.-vcl occupational excuses in 

tu....,„ have occurred would seem potentially tore j.roductive. studies 

t«»r with its curious target 

'■•sue nay offer insights into potential ways of interfering with process of 
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malignant transfor: ’.lion. 

On the basis ol' the scientific and r.edical evidence now available, there 
m not stifficicnt knowledge for determining a safe level of VCM exposure for 
humans. Neither is there sufficient medical or scientific knowledge to con¬ 
clude that levels at which no detectable ill effects occur do not exist. 

Rocr, ccj^f<Illy submitted^-, 

y 

v/t ^c/a 




'-fjarvin Kuschner, H. D. 
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:,rLul !«fsf.foOlo- 

corci? -* »•« ot:-.n*» I J.ivcr 

(k) (•») I !') 


i t! * r i y r r 

r ),■ or 

M t r 


II 

VC 1C,(VP rr-. 

III 

vc r.rro t'fi. 


1J 

3 

5 

3 

2 

6 


• . . TOTAL 


35 e 


e) Ketnstr.scs to lung. . . 

b) I'etnstascs to Liver or.d/or to lung evr.d spleen. * 

c) t'.stcslr.scs to lung. • • . ' , , • 

d) Ar.f.iosni cocas in subcutaneous fibrosing angiona. 

e) 2 In trabdojunnl angior.nrcoass {1 next to spleen and 1 next to ovary); 1 ossifying cngio£arcorr.a of neck 

I) 1 pulooncuy angiosarcoma; 1 angiocnrccxa of uterus, *.*• 

€.) 1 lntrabdosiinal cncioinrc caa (next to spleen); 1 introthorncic ossifying angiosarcoma. 

h) 2 Ijt-.bul glands ulcnotr.r.a; 1 iicurilcsusc-.au of the ear; 1 Euscnry carcinoma; 1 cyctoodenocurc inor.ia of ova: 

1) Sebaceous flr.i'.d cr.:c,:.ora of akin. 

1) lyr.bal gland a adenosa. 
n) lllnlcnl deviation hepatoma. 

n) 1 lycbal glando udcncea; 1 rallvnry glar.do carcinoma. * 





































A Proportional Mortality Study of Workers 
Exposed to Vinyl Chloride 1947-74 


Bernard S. Pasternack, Ph.D. 


•*. r \ 

v ' 


SUMMARY 


The mortality experience of 433 employees who worked at^ The Firestone 
Tire L Ruhbcr Company Pottstown complex and died during the period 1947-74 
has been examined. Eighty-five of the 433 deceased employees worked in 
the chemical plant or plastics plant and were exposed to vinyl chloride; 
the remaining 348 worked in the tire plant and were not exposed to vinyl 

chloride. Death certificates were obtained for all 433 employees and the 

% 

cause of death was coded according to the 8th revision of The International 
Liot of Diseases and Causes of Death (1967) by Michael Baden, M.D. Twelve 
additional employees have been identified ns having died in the period 
1947-74 (2 exposed and 10 nonexposed) but causc-of-doath information was 
not available for these employees at the time of this analysis. The 445 
employees who died since 1947 includes all workers who died while employed 
by Firestone or after their retirement. In addition, Firestone identic!id 
all of the employees who worked at Potlstown since 1947, had at least three 
years exposure to vinyl chloride, and terminated for some reason other than 
death or retirement. Of the 228 employees in this category (out of 
of 750 employees known to have worked in either the chemical plant or plastics 
plant), Firestone was able to trace all but 18 (8%) and verify that the. 


-1 


jL 


otill alive (207 or 912) or deceased (3 or 12). bo follow-up was performed 
on nonexposed ex-employees. 

There was an excess of malignant neoplasms in both the exposed and 
nonexposed employees, and a statistically significant excess in major cardio¬ 
vascular deaths in the nonexposed employees, compared with the U.S. male 
population (1968) adjusted for age at death (Table 1). Comparison of the 
exposed employees with the nonexposed employees shows a slight excess in 
malignant neoplasms and a small deficit in major cardiovascular deaths in 
the exposed (Table 2)—neither statistically significant. Further comparisons 
involving 4 subgroups of the exposed employees (< 10 years work exposure; 

. > 10 years work exposure; "low” level exposure; "medium” level exposure) show 
no significant differences between observed and expected deaths (Tables 3-8). 

Two findings should be stressed: 

(1) One death due to angiosarcoma of the liver was confirmed in an employee, 
classified as having had "medium" level exposure, who-died in 1969 at the 
age of 51—21 years after first exposure to vinyl chloride (with 19.4 years 

of work exposure). This single angiosarcoma death was the same one previously 

J 

identified (independently) by Firestone. 

(2) The agcs-at-dcath were significantly lower in the exposed employees 
compared with the nonexposed employees (P < .05); the mean (± S.D.) ages of uenth 
being 55.3 (± 13.1) - exposed and 59.5 (± 14.6)-nonexposcd (Tables 9 and 10). 

In particular, 21 out of the 22 deaths due to malignant neoplasms (95.52) for 
the exposed employees occurred at ages < 65 compared with 44 out of .3 (60.3.) 
for the nonexposed This difference is statistically significant at the 
0.01 probability l"vol. On the other hand, 32 out of the 46 deaths due to 
major cardiovascular diseases (69.62) for the exposed employees occurred 
at ages < 65 compared with 121 out of 218' (55.52) for the nonexposed— a 







difference that ia not atatir.tically significant. Thus, the earlier ages 
noted for the cancer deaths in the exposed group of employees nay not be 
Golcly attributable to a presumably younger cohort at risk. 
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TABLE l.-OU;ervcd 
among 


mid expected"^ number of deaths doc to selected 
exposed and nom xposed employees, 1947-74 


causes 


Cause of death 

List t.'o.'l' 

Observed (and exnected) deaths 
Kx v o s c d ! lo n c * x n f ? r ; t.* d 

Malignant neoplasms 

140-209 

22(15.4) 

73(61,1) 

Digestive 

150-159 

8(4.3) 

24(17.5) 

Liver 

155 .. 

1 

3 

Respiratory system 

160-163 

8(5.4; 

25(19.9) 

Urinary organs 

188-189 

1(0.8) 

3( 3.5) 

Brain 

191 

1 

3 

Lymphatic and hematopoietic 

200-209 

1(2.1) 

7( 7.8) 

Other 

Major cardiovascular 

390-448 

3 

46(41.1) 

11 

218(178.5)** 

Cirrhosis of liver 

571 

3( 1.8) 

. 4( 5.7) 

Accidents 

800-949 

8( 8.0) 

21( 28.9) 

Suicides 

950-959 

0( 2.5) 

6( 8.3) 

All other causes 

— 

6(16.2) 

26( 65.5) 

Total 

0-989 

85(85.0) 

348(348.0) 


^Age- adjusted 
causes of death 


expected numbers determined from 
iV. 011 ;, U.S. white males in 1963. 


relative frequency of 


specific 

% 


I 


Elghthrevision of If-'- 


x'i'K 




-.al List of Disease:', and Causes of Death, 19C7. 


^'Statistically significant difference (P < 0.01). 
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TABLE 2.-Observed ar.d expected^ number cf deaths due to selected causes, with chi- 
square values, c:r.on(; exposed employees, 19-47-74 


Cause of do.*th 

List Ko.’V 

Number o 
Observ*ri 

f deaths 
r_x?oo ted 

Mantcl-ILienszei 

summary 

Chi-scuarc value*.; 

Malignant neoplasms 

140-209 

22 


19.4 

0.36 

Digestive 

150-159 


8 

6.5 

0.23 

Liver 

155 


1 

1.0 

0.33 * 

Respiratory system 

160-163 

• 

8 

. 6.8 

0.11 

Urinary organs 

166-169 


1 

0.7 

0.09 

Brain 

191 


1 

1.0 

0.33 

Lymphatic and hematopoietic 

200-209’ 


1 

1.9 

0.00 

Other 

•- 

• 

3 

2.5 

- 

Major cardiovascular 

390-448 

46 


50.5 

1.08 

Cirrhosis of liver 

571' 

3 


1.6 ' 

0.65 

• Accidents 

. 800-949 

8 


6.7 

0.18 

Suicides 

950-S59 

0 


1.1 

0.46 

* 

All other causes 

— 

6 


5.7 

— ‘ 

Total. 

0-939 

85 


85.0 

— 




+ At;e-adju*.ted expected numbers determined from relative frequency of specific 
causes of death amonq the 34s nonexposed employees, with adaptation of me ..antel 
Hacnsxol procedure. 

‘Jb't-T footnote, table 1. 
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TABLE 3.-Observed and expected 
cquarc values, a.-iong exp 

number cf do, 
1 o y ( *ct» with < 

a tin; due to selected 
10 years work expos 

causes, with chi- 
urc, 1947-74 


• 

Number of deaths 

Ma n t c 1 - i in e r. sc 1 
summary 

Cause of death 

List No.'** 

Observed Exncctcd 

Chi-scuare value 

Malignant neoplasias 

140-209 

16 12.2 

1.37 

Digestive 

150-159 

6 4.0 

0.71 

Liver 

155 

0 0.6 

0.01 

Respiratory system 

160-163 

7 4.5 

1.17 

Urinary organs . • 

188-189 

0 0.8 

0.23 

Brain 

191 

0 0.6 

0.01 

Lymphatic and hematopoietic 

200-20° 

1 1.4 

0.02 ; . 

Other 

— . 

2 0.6 

- 

Major cardiovascular 

.390-448 

26 -31.0 

2.10 

Cirrhosis of liver 

571* 

1 0.9 

0.25 

Accidents 

800-949 

7 4.9 

0.87 

cidcs 

950-559 

0 0.8 

0.13 


All other causes 


3 


3.2 
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TABLE A.-Observed and 
equare values, 


expected'* number of deaths due to r.e 
ar.onj employees with = 10 years vox i. 


1 acted causes, with chi 
exposure, 1947-74 


Cause of death 

• 

List No.*!" 

Ku~.bcr of 
Observed 

d •■‘.a ths 
f ::’>ec r ad 

Mantel-i'-aen 
summary 
Chi-seuarc v 

Malignant neoplasms 

140-209 

6 


6.8 

0.01 

Digestive 

150-159 


2 

2.2 

0.04 

Liver 

155 


1 

0.4 

• 0.05 

Respiratory system 

. . 160-103 

• 

1 

2.2 

0.26 

Urinary organs 

188-189 


1 

0.3 

0.08 

Brain 

191 


1 

0.4 

0.05 

I.ymohatic and hematopoietic 

200-2C9 


0 

0.7 

0.05 

Other 

— 

• 

1 

1.0 

— 

Major cardiovascular 

390-448 

20 


20.2 

0.01 

Cirrhosis of liver 

571 

2 


0.5 

1.88 

Accidents 

800-949 

1 


1.7 
• « 

0.04 

Suicides 

950-955 

0 


0.5 ... 

•:/ O.oo 



3 


2.3 

- ■ 

All other causes 






Total 

0-5-9 

32 


32.0 

— 


footnote, table 2. 

•I* 

'Si-c footnote, table !• 
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TABLE 5.-Observed and 
square values, 


expected lumber of deaths due to selected causes, with chi 
among employees with < 10 years work exposure, 1947-74 


Cause of denth 


List No.T 


Mantel-iLier.sco 

Nu r.b er of deaths surmary 

Obrerved Lxrcctcd Chi-sctiare v.ilu 


Malignant neoplasms 

140-209 

16 


14.8 

0.15 

Digestive 

150-159 


6 

5.5 

0.00 

• • * • • 

Liver 

• • 155 


0 

0.7 

* " 0.15 

Respiratory system 

160-163 


7 

5.2 

1.12 

Urinary organs 

1C8-1S9 


0 

.0.7 

0.15 

Brain 

191 


0 

0.7 

0.06 

Lymphatic and hematopoietic 

200-209 


1 

0.7 

0.28 

Other 

- • 


2 

2.0 

• 

Major cardiovascular 

.390-448 

26 


26.9 

0.04 

Cirrhosis of liver 

571‘ 

1 


1.7 

0.07 

Accidents 

» 

800-949 

7 


5.7 

0.48 

Suicides 

950-959 

0 


0.0 

0.00 

All other causes 

— 

3 


3.9 

•• 

Total 

0-939 

53 


53.0 

- 


^ At',e-ad j u:'.t eJ numbers determined 
death arc a the 3?. employees with _ 
the Mantel - i!aens::ol procedure. 


rc::i relative frequency of specific causes of 
10 years work exposures, with adaptation of 


See footnote, table 1. 






^ TABLE 6. -Observed and expected^ number of deaths due to selected causes, with chi- 
square values, among employees in the "low" level exposed group, 1947-7A 



Ccc footnote, table 2. 
footnote, table 1. 
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TABLE 7.-Observe! and expected 
square values, among er.ployt 

number of 
; e:i in the 

deaths du 

II • • II 

medium 

o to selected 
level exposed 

causes, with chi- 
group, 1947-74 



Numbor of 

oca th.s 

Mantel-h-ienszei 
surmary 

Cause of death 

Lis 

Obr.'T \ 

***d 

Ew’C ted 

Chi-scuare value-'. 

Malignant neoplasms 

140-209 

11 


8.6 

0.62 

Digestive 

150-159 


3 

2.8 

• 0.03 • 

Liver 

155 


1 

0.5 

* 0.00 

Respiratory system 

160-163 


4 

2.9 

0.14 

Urinary organs 

188-189 


1 

0.4 

0.03 

Brain 

191 


1 

' 0.5 

0.00 

Lymphatic and hematopoietic 

200-209 


0 

0.9 

0.19 

Other 

— 

• 

2 

1.1 

- 

Major cardiovascular 

. 390-448 

20 


23.9 

1.52 

Cirrhosis of liver 

571’ 

1 


0.5 

.0.00 

Accidents 

800-949 

1 


1.9 

0.11 

Suicides 

950-959 

0 


0.5 

0.00 

All other causes 

— 

5 


2.6 

^ i 

Total 

0-959 

38 


38.0 



— 


— 


----—*-— - 


footnote, table 2. 
•I' 

'See footnote, table 1. 
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1 + \ r- r,f due to selected caur.es, with chi- 

table 8.-Observed end ee»ee.ed «»evt *4*^ lcvcl „ sp0 ,. ( , d croup> 1947-74 
square values, a.-ong en-plo^e -> 


Mantel -Huensnui 
su="iry 



> 

T.ist No.+ 

Observed 

rj-.DC-C ted 

Chi-seuaro v. 

Malignant neoplasms 

140-209 

11 

12.5 

0.25 

Digestive 

150-159 

5 

• • 

4.6 

• 0.00 

Liver 

• 

155 

0 

0.5 

0.00 

Respiratory system 

160-163 

4 

4.4 

0.00 

Urinary organs 

188-189 

0 

0.6 

0.01 

Drain 

191 

0 

0.5 

o.oc 

Lvtnnhatic and hematopoietic 

200-209 

1 

0.7 

0.28 

. . 


1 

1.7 

•- 

■ Other 





Major cardiovascular 

390-448 

26 

24.0 

0.48 

Cirrhosis of liver 

571’ 

2 

1.5 

0.00 

Accidents 

800-949 

7 

5.3 

1.01 

Suicides 

950-959 

0 

0.0 

0.00 



1 

3.7 

•* 

All other causes 





Total 

0-989 

47 

47.0 

---- 


% 

4 , ,,i r,-, v -, rol'iLlvc frequency of specific cnu.a ■ 

Age-adjusted "^diu!/ level exposed group, wUh atL ‘ i ’ t ' 

death a: a a.', the 3b in 

cf the Mui.lel-Kuenseel procedure. 

*^Scc footnote, table 1« 
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noncxposed employees, 1947-74 


Table P.-D's--''”-*-'_ e j 

— — °‘ dcaJ > 3 b >’ *Se and cause for exposed and 


Cause of Death 


Malignant neoplasms 
Digestive 

Respiratory system 
I'rir.ary organs 
~>-?hatic and he.natc-'oi pM< 
Major cardiovascular 
Cirrhosis of liver 
Accidents 
Suicides 

/-~11 other causes 


Total 


l w 

- " Exposed. 


Noncxposed. 


List 


^O. 


Group 


34 


14C-209 

E 

o 


NE 

0 

150-159 

E 

. • 0 


NE 

0 

160-163 

E 

o 


NE 

0 

136-189 

E 

o 


NE 

0 

200-209 

E 

0 



0 

390-448 

E 

o 


NE • 

3 

571 

E 

0 


NE 

0 

800-949 

E 

4 

** 

NE 

11 

950-959 

E 

o 


NE 

1 

— 

E 

0 


NE 

3 

0-SS9 

E 

4 

• 

NE 

18 


_Age at Death 


35-44 

__ 45-54 

55-64 

5 65 

3 

5 


13 

1 

11 

15 


18 

29 

1 


3 

4 


2 


6 

5 


1 


0 

6 


5 


3 

8 


0 

• 

1 

0 


0 


0 

. . 1 


1 


0 

0 


0 


4 

2 


4 

‘■•13 

19 
. 47 


9 , 

53 

14 

97 

0 

1 

1 

2 


1 

1 

1 

0 

1 

4 

3 

5 


0 

0 

0 

1 

0 

2 

0 

1 


0 

0 

0 

2 

3 

3 

1 

4 


1 

2 

1 

14 

11 • 
34 

• 

29 

74 


24 

79 

17 

143 


0 

11 


1 

S 


0 

2 


0 

1 


I C 


- ce footnote, table 1. 







MlCHAliL M. JlADK.'l, M.D. • -JiyJj 

r.:;n i i a*. 

kmv.' yo::::, ni:v youk k>oig 


Juno ID, 1071 


Mr. Arthur Smith 
HD South T«asallc Street 
Chicago, Illinois 00303 

Dear Mr. Smith: • *, 

• 

I have reviewed 433 death certificates and the vinyl chloride exposure records 
of 440 employees identified by the Firestone Company as the total number of 
workers at the Potts town complex who have died since 1047. Included arc 85 of 
87 employees who were exposed to vinyl chloride. Thus 07.3% of all deaths 
and 07.7% of the vinyl chloride exposed deaths were examined. Hospital 

records and histologic slide material were reviewed by me when indicated. 

• • 

Hie major findings can be separated into four categories: 

- 1 , Angioscarcoina: One angiosarcoma of the liver was identified (which 
• 1 had not known was previously known to Firestone) and no oilier 

angiosarcomas wore found among the 433 decedents. This tumor occurred 
in a 51 year old male in the long exposure higher concentration group 
21 years after initial exposure. A single tumor, oven a rare one such as 
angiosarcoma of the liver, can occur spontaneously and)by itself, its 
significance cannot be properly evaluated. However, when considered 
together with other data presently available which was not known at the time 
of the death in 1DG0, including recent animal studies and reports of 
angiosarcomas in vinyl chloride exposed persons elsewhere, it appears that 
this angiosarcoma is consequent to the vinyl chloride exposure. 

2. Malignancy in general: There was no significant increase in deaths 
from any specific malignancy in the exposed and lien-exposed employees 
as demonstrated by Dr. Dernard Pasternak'r. statistical evaluations. 

A slight excess of cancers of the respiratory and digestive systems 
present in both groups when compared to the total United States white 
male population must he further examined as to smoking habits of these 
groups and other local environmental factors (including fads among physician 
in do t o ri;i i a i r. cm: e of death i :i a'Ci-an tops jod ft ;\1 j t ies. ) 'Inis examination 
should jnelt: I • c v.i 1 ;:.s t ion of i'. »i. ts town employees who are still alive. 

Such evaluate i el living employees is also necessary to further evaluate 
the finding by l>r, P.sst ernel:, on the basis of ini o mint Ion presently 
available, that the :-/»au age <>f death from all. causes oi exposed employees 
(53.5 years) was less than Jor non-exposod employees (5!).5 years). There 
may he reasons lor this difference other Hum exposure to vinyl chloride. 


i a f 







Mr. it h 


Juno 30, 10/3 


< i v *Q 

jL<-’ 1.x * 


The r:oc!ian r.gc of death of those jcV/dc;,Th of those dying of cnnccr 

(33A.ro is the ™ Us ° ' ’ ;J r> y a 13,ere is no greater 

In the non-oxposed f.roup . c; . : ,,osod croup. However, in the 

number of early deaths ioo tan ’ vr v , a «. 07 . in the non-exposed croup 

exposed croup th • oldest dent., U _* B7 ycavs of ago. '«>*» 

10 deaths fro:, cancer occurred boh.ee 1 “ population ace differences 

difference ,ay be an artifact difference in all causes of 

but should be explored further. - chloride for more than 10 

death among the 32 v;ho had briefer exposure; and anon, 

years as compared to the o tlicrc is no difference m type 

the 22 malignancies in the expose h I ycars (except for the one 

of cancer in those exposed more oi lc.s than j 
angiosarcoma in the longer exposed n roup). 

3. Cirrhosis of the liver: The *)> ^f mi r"' i n” the ^ non-cx^ osed 

of the liver in the expose • ‘‘ the basi£; D f alcohol consumption, a 

population may be accountcc the etiology of cirrhosis and a 

Sf* £ the medical charts x was able 

f to examine. 

4. The Tabershow and Gaffcy study^ evaluates mortality 

ot which 1 reviewed winch may not bo the final ter . ^ to vinyl 

rates employing data on identified of which 352 were 

chloride in 34 plants. oJ81 »» '• ' v;orc reviewed (in 1251, or 

known to have died and ‘ 1 * t b(iun ab ] e to determine whether the 

15% of the workers they had »° > Tabe rshaw states that "'Ibis is the first 

individual was still alive). • ‘ . humans vinyl chloride may 

cpidemiclorjic.nl study v/hich sugge. s * sites." (The only published 
also be associated with cancer o - ‘ 3S WO rk by Viola in which 

report he refers to in r.uppor of- 1- cM|eop o£ the «»:in, lung and 

"large dees of Jhc chemical rcvU . v:ca b y Maltonl, the latter 

other organs. •!, n . cancers but were melnslascs f low 

concluded that these were no ‘ ‘ reduced by a large variety of 

/ymbal gland tumors which ^ yiijyl chlo rjde.) »r. Tabershnv/'s 

carcinogens and aie not .-1 chloride exposure may cause an incicnsc 

data suggests that in humans viny c >1 - » . ; ^ {l . ;nrC o: :! as), respiratory 

in cancers of the .liges tivo bj-t J n nm | in ) ymphosarcoma: 

system (Pni: ar,ly lung cm - ,b . , ; ,,i. -nancy an males in 

.. r « 

adequate S.-oking histories. 


/ 






Mr. Smith 


June ID, 197-1 jL^r 


Drain r.i’in>r - there v.n:; only one death Iron a brain tumor in the 
exposed JTtvstone group am! there were three in the non-oxposed croup. 
As Dr. Tr.be rj. haw iml J ca ten deaths diagnosed as due to primary brain 
cancers may inelr.de i. ■•lastatic cancer:: from other und ingnosed pn; ary 
sites, especially from tlie lung. (In only one of Dr. Tabershaw's six 
cases is an autopsy listed as having; been performed). 

I.yirpliosarcoma - tlierc was only one deatli from lymphosarcoma indicated 
on liie death”ert ifications in tlie exposed Firestone croup. On further 
review of this decedent's medical records (after Dr. Pasternak’s study 
was completed) it became apparent that the cause of death was not a 
lymphoma but rather . a metastatic cancer, probably from the trachea. 
This demonstrates the necessity of not accepting death certificates at 
face value. Dr. Tabersliaw found six lymphosarcomas in his study which 
apparently was limited to a review of the death certificates. 

Cancer of unkno wn silos - includes many different types of cancer and 
cannot bo evaluated without reviewing each decedent’s medical and 
autopsy records. 


The above represents a preliminary evaluation of vinyl chloride exposed and 
non~cxposed employees from the Pottstown l-ircstonc plant who have died. 

Tj r - group should be evaluated together with employees who have not died 
so that mortality incidences can lie deter..lined and maximal information can be 
obtained. This further study should include information as to smoking and 
alcohol habits. 

The issue of threshold still remains to be resolved but tlierc may be a level 
beneath which exposure to vinyl chloride is not harmful. 


Sincerely, 



Michael M. linden, M.D. 


* 


/87 
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evaluate :: cr :::•; impact cf the pecpcred c:;ir/, regulation 

RELATING TO ALLOWABLE EXTCLUhE.TO VINYL CHLORIDE 

in the working environment 


ABSTRACT 


Evidence? has accumulated 
potentially carcinogenic to 
a new standard limiting air 
concentration" (1 ppm). 


indicating that vinyl chloride is 
humans. On May 10, 1974 OSIIA proposed 
concentrations to a "no detectable 


This limited study concludes that achievement of this standard 
at the Pottstown Plant, Firestone Plastics Co. is virtually not 
possible through modifications to the plant. A level of 10 ppm 
TUn may be achievable but at least three years will be renuired to 
make the necessary engineering studies and complete constructions. 

It is recommended that an interim standard and a revised 
permanent standard be proposed to 03HA. 
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EVALUATION 0F U!:K IMPACT OK 'jHK i iO i’CJ’.KD C.'JliA REGULATION 
- RELATING TO ALLOWAiiLH KaI ODuRK TO VIino CHLORIDE 




in the work i;:o environment 


I NTRrv: c r, Tr;; 


During the last several years, evidence has accumulated indicating 
that vinyl chloride Is potentially carcinoccnic to humans. This 
trend culminated in an announcement by O.S.H.A. on January ??, 197 L 
that they had been informed by N.I.C.S.H. of the occurrence of several 
cases of an C iosarcoma (a rare form of liver cancer) nnon C the employees 
of Goodrich’s Louisville, Ky. plant. Subsequently, in intensive 
industry search has revealed a total of 19 cases, worldvide, among 
employees working in the vinyl chloride or polyvinyl chloride in¬ 
dustry. Following hearings into the carcinogenicity of vinyl 
chloride, O.S.H.A. reduced the ceiling for exposure to vinyl 
chloride vapors from 500 ppm to 50 ppm ceiling effective April 5 , 

1974, on an emergency, interim basis.' 

On May 10, 197^, O.S.H.A. published in the Federal Register a 
proposed permanent standard for the regulation of vinyl chloride 
exposures. The most essential features of the proposed standard arc: 

1. To limit air concentrations in the working place to "no 

detectable concentration", based on an analytical sensitivity 
of 1 i 0.5 ppm. 

Where detectable levels arc found, engineering and work 

practice ch..nges wc uld be expected to reduce concentrations 
below the detectable level. 

3. V.iijlo concentrations wore being reduced, those portions of 
the plant where measurable concentrations could be found 
vould be classified as "restricted areas" and all personnel 
entering vould be required to wear full protective gear and 


supplied air masks. 







On )•!*’.y rb, 3 V'/ 1 ' i ’Pstcx Industries, In c., was retained by the 
i ires tone 13 a s tics Co. to determine the impact of the proposed 
O.b.H.o. regulateon on it's polyvinyl production facility in 
Pottstown, Pennsylvania. The objectives of the study were: 

1. To determine the feasibility of meeting the "no detectable 
concentration" standard. 

2. In the event of positive feasibility, how much time would 
be required to meet the standard. 

3. In the event of negative feasibility, what alternative 
standard would allow for continued operation of the plant 
and be responsive to employee safety. 

process a;;d pla::t iupcrpa? t on 

This report is based on existing statistical and engineering in¬ 
formation, which was supplied by I^irestcne personnel, and was 
supplemented by site inspections and discussions with operating 
personnel. Existing data: included plant layouts, capacity information, 
pioceos diagrams, identification of vinyl chloride emissirn points, 
and the results of extensive personnel exposure monitoring conducted 
during April and hay 1974 in accordance with the O.S.E.A. temporary 
standards. 

The Firestone polyvinyl chloride plant in Pottstown produces two 
basic types of 3\C products and in addition produces some styrene/ 
butadiene polym r. Production consists of an average of 8-10 million 
pounds per month of dispersion type (fine powder) rosin and 4-6 million 
pounds per month of suspension (type) resin. A13 of the dispersion 
polymer and approx it '.tely one-half of the suspension ] ol.ymer is 
bagged. The remainder of the suspension resin is shipped in bulk. 

For convenience in discussion of plant activities, the processes 
will be broken into the three categories below: 




V * 







1. Vinyl. Chloride Receipt, .Storage and Handling 

.The vinyl chloride monomer is received in pressurized 
tan., c..j.. in liquid fern 1 .. Vinyl chloride boils at -13.8°C at 
one atr.ost here and has a vappr pressure 35 P sig at 66 °F. The 
contents of each car is sampled and transferred by pipeline into 
storace tanks. Fron the storape tanks, the vinyl chloride is 
transferred into refrigerated tanks (to reduce vapor pressure) 

prior to pumping into weigh tanks located in reactor buildings 
1 and 2. 

Polymerization 

In the polymerization process, the coarse (suspension) resins 
and fine (dispersion) resins are produced by differing reaction 
conditions m different process equipment. Suspension resin is 
produced by weighing a mixture of monomer, suspending agent, water, 
catalyst and minor ingredients into a glass-lined reactor vessel. 
Tnc reactor vessel is stripped of air and pressurized to approxi¬ 
mately 100 psi. After several hours of reaction time under 
agitation, the charge is dropped into a stripper vessel where 
steam and vacuum are used to reduce the residual monomer content 
of the resin particles. Following stripping, the batch is 
screened and lumped to an agitated blend tank. After blending 
to specifications, the polymer slurry is centrifuged and the cake 
is drU-d in a rotary dryer. The dry powder'is then pneumatically 
conveyed to a secondary collector, screened and binned. The 

bjn^ •-»> by gravity to a bagging machine, or pnc-matically to 

elevated bulk storage bins. 





Dispersion rosin is produced In similar fashion except that 
Uio liquid !•enomer is emulsified nnd the batch formulated in a 
c)r.V£,c vossr 1 ] mi or to pumjim;; through a hc.r.cgcnJ r into the 
reactor, the product in similarly.blended and then spray dried. 
Tiie fine powder is collected in baghouscs, screened, gro\md and 
bagged. 

The vinyl chloride vapors removed in the stripping process 
arc recovered by Cnrnca Oil absorption and re-purified for further 
use. The facility for this purpose is detached from the main 
plant building and is located in the monomer storage area. 

3. Product Handling, Storage and Shipment 

Bagged materials are pnlletizied, compressed and stored in 
a warehouse area prior to shipment by truck or boxcar. Bulk 
materials are stored in elevated tanks for pneumatic loading 
into bulk railcars. 

The Firestone plant was put into operation in 19 l r7 with 10 vinyl 
chloride reactors. Since that time, it has been expanded in stages 
to a total of 65 reactors, of which 61 are normally in vinyl chloride 
service and 4 are used to produce styrene/butndiene polymer. Since 
vinyl chloride was considered to be relatively non-toxic during the 
period of construction, normal chemical processing industry con¬ 
struction practices were followed. As a result, the plant appears 
crowded by present standards and contains numerous points of potential 
leakage such ns at pipe flanges and around valve stems. The leakage 
problem is ccmpounaod by the high vapor pressure of vi.»yl chloride 
1 olymor, a no by vibration from the many pumps, compressors, agitators 
and vacuum punms located throughout the plant. 

Maintenance of a clean VCK working environment is further com¬ 
plicated by the retention of vinyl chloride monomer in the polymer 
Crannies. Although much of the retained monomer is removed under 


•*! 


V*«V- 


v 





&»><? 


heat and vacuum in the' stripper vessel, complete removal is 

»• 

incompatible \:ith production of a marketable product, since the 
polymer is heat sensitive. Hovevtr,•in storage, the residual vapor 
diffuses out of the polymer and creates small but measurable air 
concentrations. The amount and diffusion rate of retained vinyl 
chloride varies vith the sine and density of polymer resins. However, 
some typical results arc shovm in Table 1. 














T v ; • T ~ 

;.y T 

f, TT'T. 

CT], 

j/nrn 





c nr i V( 

: surve 

y of per 

son 

ncl. expos*.. 

res, 

air 

concentre 

lions'* 

1 e t c c t J 

' on lias 

b.. cn cc 

:v:u 

cted by Fi 

• .4 

A 1 . 1 t 

cr.e p 

ersonne1 

s la r t j, 

197’v. 

Da tn 

through 

the 

month of 

J.'-I V 
* ■ » , 

ccns 

isting of 

10 

:a.thing zone 

samples 

of 

workers, v 

■hose 

name 

s start v 

ith A 

have 

been s 

ummarized b 

y job cate 

gcry 

in T 

able 2 . 

It may 


be seen that .nil production and maintenance personnel are currently 
being subjected to vinyl chloride concentrations of a detectable 
level, but averaging less than the interim emergency standard level 
of *>0 ppm. Evidence is available to indicate that routine values 
of greater than 1 ppm exist in all areas of the plant. The propped 
standard would thus necessitate that the entire plant premises be 
considered a restricted area and that suppliod-air masks and full 
protective gear v/ould be required for all personnel. 

Jobs where exposure levels may exceed 50 ppm ana where masks 
are currently required are listed below. Remedial action is planned 
or underway for all sources: - * - 

1. Building 2-lst. level. Pumping heels out of stripper tanks 
through screens (once/day). 

2. Building ?-?nd level same area. Drain knockout pots before 
compressors and on horizontal -cushion tanks (once/shift). 

* v 

3. Building l-3rd floor. Reactors l-5**j2re in process of being 

» 

% 

fitted with drop-line ventilation system*.?. Mask during 
charging and flushing. 

h. Building l-?r.d floor. Mask during sampling when charges 
arc drcjyed to stripper (suspension resin only).'. 

Tank Farm. Inside of the unloading pump heuse. ' 

6. Building 1. Cleaning discharge valves on reactors' 


— AC-*/- 





If w t nw gy ■ jjy awtiyvV 


Flushing of svstcns because of plufx'erl drop vn] vc or dis¬ 


charge line on reactors. 

Flushing of blend tanks urcn prod net chance. 

Laboratory r.orplin,” of the contents of vinyl tank cars. 


Xb'^3 


Laboratory sar.rlinc of the contents of vinyl chloride storage 
tanks. 
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SUMMARY OF WORKER EXPOSURE DATA 



T’n 

No. 

Samples 

Average 

Concentration 

(ppm) 



No. Sarnies 

. Job Title 

i«w . 

Men 

>5ppin 

>10ppm 

7201 pm 

>50ppn 

Engineer or Manager 

11 

13 

8.9 

6 

3 

2 

0 

Foreran 

12 

17 

8.8 : 

11 

6 

0 

0 

Reactor Operator . 

18 

168 

36.3 

154 

117 

59 

17 

Relief Operator 

8 

41 

29-7 

28 

14 

6 

3 

Dryer Operator or Bagger 

19 

63 

6.4 

23 

9 

5 

1 

Centrifuge Operator 

o 
✓ • 

28 

4.4 

Q 

* 

• 

2 

• 0 

0 

Stripper Operator 

7 

67 • 

25-0 

45 

29 

19 

9 

Tank Farr Operator 

2 

19 

36.8 

19 

15 

10 

1 

Trucker (Forklift) 

7 

15 

5.0 

4 

3 

1 

0 

Surolies (mixing solutions 
in reactor building) 

2 

13 

12.6 

* 

13 

9 

0 

0 

Service and Utility 

13 

39 

18.4 

21 

v 16 

12 

• 

5 

Maintenance 

36 

84 

19.4 

54 , 

40 

19 

7 

Janitor 

6 

11 

3.6 

4 

4 

2 

' 0 

Painter 

1 

1 

1.5 

0 

0 

0 

- 0 

Laboratory 

17 

35 

10.6 

8 

4 

3 

2 


% 
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In order to assess the feasibility of achievinc concentrations 
of vinyl chloride in air of less than one ppm, the emission points 
vithin each plant area have been identified and summarized in Table 3 . 
Where the source is capable of rroducinp atmospheric concentrations 
excec-dinc 50 ppm, this fact is indicated. In addition, where emission 
reduction appears technically practical and remotely feasible from 
an economic standpoint, the source is keyed to an abatcr.cnt project 
number. The possible abatement action numbers are enumerated in 
in Table 3 and described in the next section. 
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TABLE 3 


T 




' > 


I. 


~< r ; ’fl 


I'f ’B '.C! V T (BiT.* 

a ' ' ’ "/ V > w*' 

. ii . I /'.A 14*4 

A. Rail Car unloading 


1. C sket.! u.’ it hose connections 
*2. Pump seals 
*3. Compressors 
4. Flanges rt pipe joints 
*5» Valves leaking 
6. Venting pressure off hoses before 
disconnecting 

*7* Lab sampling of vinyl chloride cars 




A 1 R 


POf. BIBLE 

abate::* :jt actio:: 
_ kpmper _ 

none 
1 or 2 
1 or 2 


5 

6 


B. Transfer Operations (From 25,000 gallon storage tanks, to 
sphere, to refrigerated storage tanks, to weigh tanks) 


1. 

Pipe flanges 

3 


*2. 

Pump seals 

1 or 

2 

*3. 

Valves Leaking 

4 


*4. 

Compressors 

1 or 

2 

*5. 

Lab sampling of stored vinyl chloride 

6 


6. 

Airing out tanks for pressure inspection 

none 



II. 


or cleaning 

POLYMERIZATION BUILD I EG - REACTOR ROOM 


*A. 

B. 

*C. 

D. 

*E. 

*F. 

* 0 . 

xi. 

J. 


Pump seals 

Flanged pipe joints or vessel connections 
Reactor heads 
Reactor seals 
Valves Leakin'- 

Opening reactor heads for flushing 
Flushing reactors 
Cleaning reactors 

Cleaning build up from valves, lines, etc. 
Maintenance of various eouir.mont 


K. 

Air 

ing o 

ut 

en 

i i r 

ment i 

n 

pren 

ir.a 

L. 

Ore 

'*'■ t or 

c* 


** r> 

• ■ i 





xM. 

PI; 

rc;l 

] j 

z 

re 

SUltMl 

t* 

in - 


K. 

Yen 

til at 

* i 

n o 

i x % 

e ctor 

. j 

duri 

1 '* 



oprr'i 

t 

cn 

( V' 

nors d 

i. : 

p »' • • r« 

v*d 

*0. 

A ii 

ing e 

ut 

* •' 

;; 

Is con 

* 

K 

■$ j ;; 

: 



m.atcr 

i ,*, 

1 a 

s a 

rcsul 

t 

of plug 

• 


I ine, 

»• 

•■* U 

i * > 

“ ; ^ 

etc. 




P. 

Pui 

f.ing 

of 

re 

actors pr 

ior to 

ch 



discharged 

on 

roof) 





1 or 2 

3 
7 
7 

4 

7 

7 

7 

none 

varies 

7 

none 

none 

none 


: oorlv 


(HV 


used 


none 


xAreas of actual or potential exposure of 50 ppm vinyl chloride 
or higher that jose problems because of exposure frequency or 
high exposure level. 


/ 


A.O$ 








I 

I 

01 


i 


01 

01 


: 



♦A. 

Sampling of unstripped s 
bate:.- s 

usrension resin 

none 

4 B. 

Funs sea’s, homo 

leakage, etc. 

1 or 2 

C. 

Leakin'* valves 

• 

4 

D. 

leaking gaskets at pipe 

flanges 

3 

4 K. 

Airing cut reactors for 
during cleaning 

cleaning and 

7 

4 F. 

Plugged lines resulting 

in gasket failure 

none 

4 G. 

Spills resulting from un 
lines 

plugging of stopped 

none 

II. 

Operator errors 


none 

I. 

Purging of stripping ves 
on roof) 

scls (vapors discharged 

none 

J. 

Maintenance work on rumps, honogenizers, 
cleaning discharge valves, etc. 

none 


IV. POLYMERIZATION building - PUMP cut level (RELIEF area) 


♦A. 

B. 

*c. 

• D. 
*E. 

F. 

*0. 

♦H. 

* 1 . 

K. 


Screening operation to remove coarse chunks 8 

of resin 

Leaking pump seals 1 or 3 

Compressor leakage 1 or 3 

Leaking pipe flanges resulting in spills none 

Open vibrating screens 8 

Leaks in closed screening operation none 

Drains frer.'. tor t\:o floors 9 


Process water containing dissolved vinyl chloride 10 
discharging inside building 
Draining of foam traps on compressors 
Draining water off the condensed recovered 
vinyl chloride 

Moving screen overflow outside building and 
dumping drums 


2 

2 

none 


V. BLEND TANK AREA (V/ORK-IN-PROCESS STORAGE) 


A. Monomer evolution during storage 
+ 13. Flushing blond tanks 
C. Leaks (pump seals, hoses, pipe flanges) 


11 

none 

1,2,3 or 4 



I 

I 


Cl 

□ I 

I] I 

Q> 


SFR 

AY DR 

YI 

.lU 

OFERATICN 


* 

• 

A. 

Sura 

*./ 

civ; 

•• r exhaust air (TOO 

to 

yOO pirn) 

none 

B. 

L' to 


l.v 

dm; from pump seals, 

i IV 

o f]an-es 

1,2,3 

4 C. 

Sere 

o:i 

:! n? 

• operation prior to 

ate 

mi nation 

2 

D. 

Anv 

OP 

v 

.tier, i.uvolvin * fini; 

:hr d 

resin or 

whore 


approximately 10 ppm residual monomer. 


1. Bagging 12 

2 . Housekeeping 12 

3. Dried product screening 12 

4. Changing dust collector bags 12 

5. Cleaning equipment 12 


4 Areas of actual or potential exposure to 'JO pen vinyl chloride 
or higher that pose problems because of exposure frequency or 
high exposure level. 


Ao<J — 





VII. 


rotary r>; v Yi:;:; (hematic-;; 

Rotary rlrv.-r exhaust air (nr:roxiuatoly 50 ppm) 


A. 

B. 

C. 

D. 


Leaks frrr 
Conlr: : : • • 

An: 


1 . 

2 . 

2 : 

6 .‘ 

7. 


1 r. 

sc.v 


seals, r iiv p i ^)r< 


^ . , 

e (t ffluent) 


or •_ alien invclv!Lnr..!! i:;r or r. I or.-, no 
oi finish*.-! resin cr where dried rosin 
nccemu.atos. Jr: r 1 rosin ge.uernllv con- 
tamo l'-sr than ICO ppm lor the rorcus 
types, less than 50C ppm lor the hirh 
bulk density ty:os, and *shigh as 3000 
ppm for tv:o specialty types. 


Bagging 
Hcusekeoi in?; 

Pried product screeninc 
Changing dust collector bags 
Cleaning ecuipment 

Pneumatic transfer of resin to storage 
or into bulk trucks and roil cars 
Maintenance operations in areas where 
masses of resin are stored, 
primarily silos. 


VIII. WAREHOUSE AREAS 


none 

1»2,3» or h 
10 




12 

12 

12 

12 

12 

12 

12 


A. Any area vhore resin is stored in a manner that 
restricts air circulation. 


1. Plastic shrouded pallets 

2 . Resin in sealed drums or boxes, etc. 

3* Resin in semi-bulk containers(metal tote 
bins, etc.) 


12 

12 

12 


B. There are low, but measurable, levels of vinyl 12 
chloride wherever resin is stored in bags 
from gradual evolution of residual vinvl 
chloride. J 


IX. 


LAB 

ARI: 

IAS 


••• 

# 

A. 

Tos 

ting 

of 

f ini 

shed resin 

*3. 

Tes 

ting 

of 

rest 

n slurry prior 



(sun: 

pp r 

i r r. 

ppr-J 

*c. 

Ter. 

tins 

of 

I'.cno 

mere in Control 


Analytical Lab 


to drying 
L'b and 


12 

12 

12 


’'•Areas of .actual or votonti 
or higher t.hat rose problem 
high exposure levels’. 


1 exposure to 50 ppm vinyl chloride 
b> cause ol exposure frequency or 
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1 . Replacement of Pumps and Compressors with Low Leakage Typos 


Due to the ]-r.*e r.umdv-r of pumps and compressors required. 


complete reel .c« : ent would bo extremely expensive. Local ex¬ 


haust of all points of leakage as discussed in Item 2 would 


probably be more practical. 


2. Local Exhaust at Emission Points 


Local exhaust has been used to control emissions at pump 


and compressor seals in the Firestone plant. This principle 


could be extended to many additional points of small, but 


more or less continuous emissions to the riant air. Con¬ 


siderable ductwork would be required alone with substantial 


air volume requirements. Hov/ever, extensive, if not complete, 


collection should be economicallv feasible. 


3 . Use of Welded Pipe Construction 


Tlie elimination of flanged pipe joints on vinyl chloride 


containing lines would eliminate a substantial amount of 


leakage, Hov/ever, all pipes containing monomer or polymer, 


tend to c]og and require periodic cleaning. The elimination of 


pipe joints v/culd make effective cleaning very difficult and 


would be of only limited practical application, 
h. Replace Valves with Lov/ Leakage Types 


A program is underway to replace rate valves in vinyl 


service with ball valves possessing inherently lover leakage 


rates. This vrogram could be accelerated, though at substantial 
cost due to the hundreds of valves used in the plant. 
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'ji Venting of Tank Car Hoses 

Venting of tank car hoses before disconnecting could be 
better accomplished by pressure-relief end ventilation through 
a special fume system. A relief valve at the hose base could 
be connected into a s.~ all vacuum system with elevated exhaust. 
Tiiis vould prevent discharge upon disconnecting and would also 
avoid the loss of vapors during hose stornce. 

6. Development of a low Emission Samplinc fystem 

At present, samples of monomer are collected from pressurized 
storage vessels and tank cars by blowing a stream into an 
open collection jar through a sampling valve. This could be 
improved by first flushing and then sampling through a low-loss 
fitting into evacuated cylinders. Development of such a system 
should be simple and economical. 

7. Modify General Ventilation in Reactor Buildings 

The present reactor buildings arc exhausted by window fans 
using makeup air supplied from ground level for the first floor 
and from roof level for the second and third floors. The 
ventilation rate is set at 10 air changes per hour under 
normal conditions and can be boosted to PC changes per hour 
in an emergency. The horizontal air flow pattern allows vapor 
concentrations to increase as the air passes over several 
reactors. If would be preferable to locate air intakes over 
individual or small groups of reactors to remove vapors as 
close];/ as possible to the point of emission. This would also 
allow vapors to be discharged above roof level to minimize 
interference with air intakes in the general vicinity. 
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8.' Kodify Gcreo.ning -'it Strippers 
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After stripping, the resin slurry is currently passed 
through an cj on screen prior to blending. The screening 
operation could be enclosed. However, maintenance would be 
difficult. A more practical and economical approach would 
involve provision of a hood and local exhaust system discharging 
above the roof. 

9 <5: 10. Process V’ater Drains 

At present, process water containing monomer is dischnrcod 
through open floor drains on the lower floors. These could 
be enclosed, but it would be preferable to discharge con¬ 
taminated v/ater through a piping system routed to the outside 
of the building as directly as possible. 

11. Extension of Storage Vents 

At the current elevation, vents frem the blend tanks allow 
fumes to re-enter the building through windows and air intakes. 
Although substantial cost would be involved, the vents could be 
connected into an exhaust system with a high level discharge. 

12. General Ventilation 

In certain areas of the plant, particularly where con- 
centrations arise principally from diffusion of vapor from 
solid rosins, vinyl chloride levels could be reduced sub¬ 
stantially by installing or suppl*menting ventilation. The 
warehouse, drying, and bagging areas would be especially 
amenable to this approach. However, the cost of makeup air 
would be high. 

In addition to the projects enumerated above, an additional 
undertaking which would materially assist in lowering vinyl chloride 
concentrations in the plant would be the vertical separation of n,ir 
intakes and exhausts. At the present time, contaminated air is 







discharged from ray sources at relatively low elevations. The 
collection of ventilation system vapors for discharge throurh 
a high s tacit would avoid crntarrlnatic.n of much of the ventilation 
tiir co..:inr in^o the? building. This project would bo extremely 
expensive, but would be essential to any serious attempt to 
achieve the "no detectable concentration" level. 

AI.’AhYSTS 

Within the time frame and scope of this report, it is not 
possible to define the nature and extent of control systems and 
techniques which are both technically possible and which could be 
tolerated as an additional cost of conducting business. liov:ever, 
in the vinyl chloride industry, control to the "no detectable con¬ 
centration" level in even a new plant would require pushing to the 
limits of available technology and represent an enormous cost. In 
the existing plant, physical restrictions and the heavy investment 
in major equipment would limit the application of many control 
techniques.' Substantial improvement in air quality is attainable 
through careful engineering and construction, but the terms of tho 
proposed regulation as written probably cannot be met technically 
in an existing plant and certainly cannot bo met economically. 

Un^CoS a further interim standard or a high permissable concentration 
is adopted, all plant employees, would bo required to wear supplied- 
ti.u r.asj.s nr. 1 protective gear curing a reconstruction period of 
several j* ar.->. ibis would imho operation of the plant extremely 
difficult it not practically impossible. Obviously, shutdown of the 
polyvinyl chloride industry would produce severe disruption of the 
national economy. 
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1. I.'on-delec table (lor.r. than 1 ppn) .!• vols of vinyl chloride JioVjv 


in in-plant a i r can:: it bo nchievi d in new plant construetion except 


by the introiucticn of special technology ir.volvinc low lenience 
equij r.ent, vnlv s and piping, local and general ventilation, and 
special handling and storage techniques. 

P. Achievement of non-dctectable levels of vinyl chloride in 
the existing Pottstcvn Plant, Firestone Plastics Co. is virtually 
impossible without, in effect, rebuilding the plant. The cost of 
this construction would probably exceed the cost of comparative 
new construction because of the restriction in space and the high 
cost of renovation construction. Such a cost is considered to be 
intolerable under present market conditions. 

3. A level of 10 ppm on a time-weighted average basis might 
ultimately be achievable in existing PVC plants through construction 
of extensive and costly now ventilating collecting and exhausting 
systems, particularly in high concentration areas and through revised 
handling methods in transfer areas. However, on the basis of 
present technology, no definite forecasts can be made as to whether 
this low level can be attained. V'nether such a low level is practical 
or achievable can be determined only after the new equipment .and 
engineering procedures have been installed. 

h. It in estimated that a period of at least three years vil.l 
be required to engage in detailed engineering evaluation and design 
studies to construct the necessary facilities without interrupting 
production significantly and to perform a post-construction evaluation. 
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A fui li.or ii.Urim standard should be proponed for adoption -u-*-» : -sO 
by O.L.ii.A. The standard should be effective for a three year 
period to provide ti:.*.e for engineering and installation of 
control equipment. The three ytfar period would also allow for 
further, mere comprehensive investigation of the toxicity of vinyl 
chloride. 

The terns of a permanent standard which could be accepted by 
the industry, although at high cost, should contain the following 
features: 


1. The interim maximum concentration should be based on 
weighted average worker exposure rather than on air 
concentration. 

2. In areas where the worker exposure exceeds 10 ppm, 
but does not exceed $0 ppm, cartridge-type masks 

and coveralls should be.required. Coveralls should be 
removed and the employee should shower before leaving 
the restricted area. 

3- In jobs involving exposure to greater than 50 ppm vapor 
concentration, or significant skin contact, surplicd-air 
respirators and full protective gear should be rcciuircd. 






BRITISH EMBASSY 
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3'Co M.v..;:;c!u:vjtr ; Avenue, N.V/. 
V/A'iijiNCiON', D.C. r.occd 
Tc!:pl;nr.i: ( 202 ) .'( 62 - 13 .:o 


14 June 1974 


Mr Walter B Connolly 
Lav/ Department 
Firestone Rubber Company 
1200, Firestone Parkway 
Akron Ohio 44317 


RiTCiCiv^ 

jur, is 



You recently contacted this Embassy seeking information 
on United Kingdom action on vinyl chloride^. You 


---—- >'*» • uxuu, x^ix- soecific 

query m connection with an article in the ’’Chemical'Engineer¬ 
ing News" has I think been answered but you may be interested 
to read the enclosed^note which sets out the line 3 of action 
agreed between the UK Factory Inspectorate and the Employment 
Medical Advisory Service. I should, however, emphasise that the 
note sets out the position as at 25 March and is"of course 
subject to amendment in the light of experience. If v/e receive 
any further information, we will let you know. 



(P \Y Murphy) 

First Secretary 

(Agricultural/Commercial) 
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;y.,n. c::lc- k: nsrrascr. zm icna 




i-io;: i:-:?:* 4 tin;c3 . ’ 

• _ _ i 

i i /• ^ 7 ,, ^ ^ «i * 

- .. - _... irT 4*.-v+ •>r"'".ri'Wiv O- »vr_, - 

It t . v: r .o* v.niil ih3 end cf J r..m:*T? ly7', 1 .- ' 

Hnr.red, <*«» tho r.tjc- us B~.m,raciuv«rs, I«, .*>, that 
V.i lc .„ «..,t v5.-,l chl.rht. nwtrscr (VS) «i*t h. «*•*»-*•; *«- 

i 0 'h,. « r „ v0 have Icon nvo.ro of four cnr.r.r. of r.cro-o.-.tcolyr.ir. »» 

__ _ c vhorc control of VGl xtr.o-.ir v.-.o mis C.»r<- 

autoclave ;;or.:crr> ... c.ic.^.c-o.j '- 

» a clr.ovi.orc, ooi alro of novorol oor.oo of collar-, at the ...do.; 
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rcoo-totnCttiono of tno ACM,I cr, tl.rod.oW lir.it vr.lr.oo, hav«C ”“>“ 4 “ 
57.V to NO r,a in 1570. from the pvoviour, coiling value of 5-3 Wf* 
Hi,, Of the ahccncc of any car,, of noro-ootoolynto er o. 
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the otV.er eca'^iicr, involved of tho r.itv.-.tion, 


Ivir.c of t 


Tho irrc:ii:>*c 

I .lOvxii 1 - 

mil thin i• "J • ! -olrr*'—.. 


me A to do. JVr.tor? intruders rerprr.r.iMo fer 


mu '*:no J . • ' • . j j. —. __ 4 h-*t 


ell 


/ 


- 






■- - t 

—~ ' £ V i 


the Trades 
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rll ihc r.V.r 

vc action there 

•..as close 

cc—operat 

ion between the 

1 

fre'ery 


Inspector. - '.to rad the Fey Icym.cnt Kcdic.nl Advisory ncrvice. The latter have 
fjiecn advice r r. tl.c medical and cvrTcriw.ntal evidence, and ):-vc now not with 

foe tori cd ccmcmod to d i scucs the possibilities 


r\ r ' ■fV 


the r.cdirnl officers o 
for early detection by sorccr.ir.y of vorhers, and also the need for a more 
detailed survey of fl:o exposed population, 

3 med info environmental invent? cat ior.o were hempen by the Factory Inspectors.! c, 
vith a chemical inspector of factories frrrj itr. Industrial Hygiene Unit 
visitiny each of the rr.jor users to obtain at f5rnt-hsnd details of the 
processes usrd, ’nioulodyo of the areas and activities noct libely to five 
vine to exposure to Vt'i, ar.d to assess the potential for immediate and 
lony-icm ii provcr.cut of cr.viroar, cutal renditions. A copy of the mia-.v.nry 
of these visits dated attached for ir.f emulation. (An .an internal 

report thin in not published information and should be reyarded as confident iM. } 
The investifation indicated that -at the six factories r.cnuf'istv.rir.y 1' , a to.ei . 

of cereo /,33 *.:or!:crs were directly employed in processes which were lihely to 
causa exposure to VCii vapour. Jr. di cat ions no far are that the total number of 
i.-orhers likely to he opposed to sifnifica.nt ccnccntrationc of VCII in the UK 
irj unlikely to Ve fc;snd to ha. nifuificently above this fiyurc. 

f’;:'j*Anv c? u:: •:r. r i.hc:f::rrr/ii Kxrjrnir.'cc 

Jh.norairc to VC. vapour osrurn almost entirely in operations associated with 
the polymerisation of VCii in autoclaves. Apart fr.n accidental disc) si ryes 
to Ionian, etc, exposure in at its. pc.atent 


due 


•..hen the. autoclave lids are 


opened at the c 


u! of t’nc t.rosenn for elcar.inf. In five factories the natch 
in run out and the autoclave ventilated before oprairiy, but in one facto;;,- 
t):u lid is opened •..hi)st the latch is. still present, end althruph extraction 
ventilation ic used, liiyh le.veln of YCK in air are experienced for short 
periods, particularly hy the -orher rp'niny the lid. F.xpenure duriny 
clcanir.y in also dependent on oporatiny techmopue. The hip.ier.. le\'.l.. of 
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crp&curc arc oyprrir.neci i.horo cleaning is V entry into the »«u.<'=)••*c bj 
o:n of tho workers. The rajs city of jTr.r.ts, I.r.-c-ver, ns.: c i" v -* *• *“ 

water join to wo the bulk of thn olciwi:.;: r-\e hue osaasian:: when r :--»y *•" 
retired .-.re i nch fewer, c:;«l the ti'-.s rr.cat inrido ir. r.uch sorter. -t 

i 

rcTJ.rr. actic :; . • • 

Tho fcllcwing ir-edinte lir.cn of esticr. hove Veen agreed between the 
F? cif,— "ncoectorntc raid tho J-lsployrrer. t V.edical Advisory f c: *. r c e. — 

(l) In the interin period to regard a figu rc of ^0 PP^ r - r * 
n tenporr-ry hygiene stnr.dird. Chic denssca io o.ir.ed ln.gi-l} 
on the cyperinenT.il evidence that '0 pr.u ic a "nil rcr.ponr.n" 

' level in r.itr.. Tkc fierce in adopted with cacti on cn the 
. undnr6to.nliua ‘hit it ic r.object to rceor.cidcr.ition in tho 
light of future experience. 

(o) O.i the r.-.r.iR of this tcr-norery rt-rd.-rd to nkc rcrc.7.~.cnd.it ions, 
to the fo.ctcricc concerned relating to ccnditi'-nn JKCt.ing rt.ic.i} 

;n their particular pl:r.tn. These would, brcr.dly speaking, venire the 
control of vapour in air to below ^0 ppn, and the provii.if-a of fresh 
x ’ air breathing apparatus where capo cure ir, likely to Vc r.navc this lewl 
‘ (eg during entry for cleaning pnvpopcri). 

A cl ore watch ic to be hop! on nil the Uk iranvfncturing plants, with the 
object of securing an rapid ir.provca.cnt an in possible. The Industrial 
Hygiene l : ait has now begun cutii.alien of concentration:! of VCH in tho 
nticon;.hire in raid around tho prccccr.cs, uning gan chrocalogrophy technique!*. 

T))c. JV.-. loyn'nt lb: Heal Auvinoi-/ Service in tailing fox-ward proposalu for a 
l.vrviy of we: ken; crporred to »« 

T).e< Ck'wnl Indus 4 , ri os Ar satiation l.vj ret v.n in era junction with the four 
rajor p: o'htcc ri; a CcruitUic to consider tho hnsirdn to health raising f: on 
nV.o cf V(.!» tho oafc;;.-.r.rdn needed to control then. Tho Ccr.uittcc Inn t, 
Herki-.-g Croups dealing with r.edical rat tern, worko practices, a -.wilytic.il 
precede res r.-.d technical services. ?.eprc::tat.-. 4 .ivca cf ICTI rod IfAdi have 

),M useful talks with the rain Corviitiee.md will b6 nscosiatcl with 

• • 

dii rv. unions in the Working Croups. • 


-3 to- 
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Do par tii’/'n L of Knnl oymojit of Gre at B ritain 


"Vinyl chloride code of practice. New evidence on the 
health hazards associated with vinyl chloride and a reduc¬ 
tion in exposure levels wore discussed at a meeting on 
Friday, June 14 between the Factory Inspectorate and repre¬ 
sentatives of the TUC (Trade Union Council) CBI and Chemical 
Industries Association. Mr. Brian Harvey, Chief Inspector 
of Factories, who chaired the meeting stressed that although 
only one case of angiosarcoma of the liver, probably associ¬ 
ated with vinyl chloride had been traced in Great Britain, 
it was necessary to take a cautious attitude. It was agreed 
that the published standard of 200 ppm should no longer be 
accepted and that an interim hygiene standard should be 
substituted of a ceiling of 50 ppm and a time weighted 
average of 25 ppm allowing that wherever practicable exposure 
should be brought as near as possible to zero concentrations, 
'lh.i meeting runner agreed that the interim standard would 
be reviewed as further information became available. Action 
war; also agreed on the early preparation of a code of practic 
giving detailed backing to the policy of limiting exposure 
to vinyl chloride. To thin end two working parties wore set 
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up, ono to deal with rood i ca 1 an pact, a and the other with 
occupational hygiene. The main working group is to meet 
at the beginning of August to receive progress reports. 
Additionally, epidemiological studies of vinyl chloride 
workers are being mounted and a prospective mortality study 
^ of workers involved in the manufacture and polymerization 
of vinyl chloride monomer separated according to the level 
of exposure is being set up. A retrospective mortality 
study of all cases of angiosarcoma is already underway. A 
census of processing workers is being considered as a basis 
of a prospective mortality study of this group from w. xch 
it is hoped to provide confirmation of safe exposure levels. 
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Firootone has two PVC plants. 

Our Potts town plant began producing PVC resin In 19-47. 

Our Per ry ville, Maryland plant began producing PVC 
resin in 1968 r 

We employ approximately 600 people in our PVC manu¬ 
facturing facilities, and produce in excess of 400 million 
pounds per year of PVC resins, thereby making Firestone one of 
the largest PVC producers in the United States, 

In addition, we have three fabricating plants located 
in Pottstown, Pennsylvania; Salisbury, Maryland; and West 
Caldwell, New Jersey, that employ approximately 250 people. 

No calender and fabricate 75 million to 100 million yards per 
year of PVC film and sheeting. Therefore, we are both a PVC 
producer and a PVC fabricator. 

Firestone’s management is gravely concerned about 
the potential health hazard which may result from indiscriminate 
exposure to vinyl chloride monomer. Present medical and 
scientific data, however, do not justify the abrupt tormina- 

* , i 

tlori of an industry affecting literally millions of people 
which clearly will occur if the proposed permanent standard 
withreapect to vinyl chloride is adopted. 

Firestone’a position with respect to this matter 
was reached with profound study and concern, about the health 
aspects which may result from undue exposure to vinyl chloride 


25 






monomer, As a result of the Company’s Intensive review and 
study of the medical problems that potentially exist and the 
severe impact that adoption of the proposed standard will have 
on Fireatone and the industry, we have concluded that prudent 
and careful management of all operations involving vinyl 

I 

chloride are required, and that every technologically feasible j 

I 

method that can be employed to protect the people involved in . 
the industry must be adopted„ 

Fireatone is committed to expend all the capital 
necessary for the research, development and implementation, 
of those; procedures which will reduce employee exposure to 
vinyl chloride monomer to the lowest technologically feasible 
level. 

Because the exposure levels of the proposed standard 
ere however technologically unachievable, a reasonable and 
medically prudent exposure level must be selected with the 
intent of protecting the health and safety of all engaged in 
the industry. A reasonably achievable and feasible exposure 
level. In conjunction with safe and practical work practices 
rules must be adopted with, of course, the overriding con¬ 
sideration being attainment of the most limited exposures of 
VCM to industry employees. 

Firestone submits that a safe and medically sound 
— as well .as a technolo -cally and economically feasible -- 
standard is that which provides for a 25 parts per million TWA 
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coiling 

-- time weighted average -- and ports per milllon/exposure 
level. 

Close and careful adherence to this level with 

appropriate and adequate work rules will assure safe working 

conditions without destroying the entire industry. These 

levels, if properly implemented and enforced, will minimize 

the 

occupational risks and afford/Indus try and the engineering 
community opportunities to develop more sophisticated and 
advanced teclmiques which can be employed further to raducqtho 
vinyl chloride levels in the ambient air. 


The exposure level standard which Firestone proposes, 
2p parts per million TWA coupled with a '40 parts per million 
ceiling -- is not one which is immadl-jr.?ly achievable nor a 
level which can be accomplished without the expenditure of 
millions of dollars at Firestone alone. 

However, it la technologically achievable and al¬ 
though one which will have mensurable economic consequences 
on the PVC industry, which has not been mentioned in any depth 
in this heaiing, it is a level under which the industry can 
survive. This exposure level should be maintained as the 
permanent standard until further ongoing medical experimenta¬ 
tion and study -- of the human a3 well as the animal experience 
-- it- completed and more definitive conclusions have been 


reached concerning the nature and consequences vinyl chloride 


may have on industry employees. 
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Tills provision would be one that v'oulo o.<empt areas 
from regulation where a resin used or handled contains a re¬ 
sidual VOii concentration below G 0 1 pere e 11 ». Our concern should 
be Wj. Lii YCM at the? employee breathing level where It may be 
inhaled and not with, the concentration levels that may occur 
inside a closed container where there is no employee exposure. 

The approach of exempting particular areas from 

i 

regulation where the concentration of the regulated substance 
is below j certain level has been previously adopted by the 
Sucre tary in other carcinogen standards. (20 CJil 19 . 10*93 (e )- 
(p)» 39 Fed. Reg. 3796 (1974)) 

The Secretary excluded from regulation any solid or 

i liquid mixture containing less chon one percent by weight or 
volume of eight of the carcinogens and for the remaining six 
excluded any solid or liquid mixtures containing less than 
0, l percent.. In so doing, the Secretary stated; 

■'The overall purpose of the exclusions is to avoid 
substantial obstruction, if not stoppage, of the use of 
many processes and products which are considered useful 

t 

ir. industry." 

An exposure exemption based on these reasons for the 
14 carcinogens previously covered is equally, if not more, 

I 

j 

applicable to VCM, which is considered a le ;}3 potent carcinogen 
than those previously identified. 


25 


The standard covers the U3e of cec pirn tors. Because 
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I 

diminish their alertness and concentration resulting in poor 

. 

2 

work and frequent mistakes. 

V 

3 

In the course of performing the requirements of 


4 

various Jobs in the plant, employees must move rather exten¬ 


5 

sively around the equipment, between floors, up and down 


6 

scairs and distances of 30 to 30 feet and more from a central 

i 

7 

station. Such requirements for mobility make permanent air 


8 

stations and hoses totally impractical for most Jobs. An 

• 

9 

allowable alternative is a portable beck pack air supply unit. 

4 

10 

• 

One model weighs approximately 2t pounds and pro¬ 

, 

11 

vides an air supply of about 30 minutes. Assuming an adequate 


12 

safety factor' of 10 minutes, an employee would nave to change 


13 

three times per hour or perhaps use units with larger air 


14 

supplies weighing up to 30 or 60 pounds. 


15 

Moreover, changing of tanks would also impede 


18 

mobility because in changing tanns the employee would have to b 


17 

in an arc-o containing undetectable levels of VC>i. This would 


18 

require an employee to leave his work area unattended, a safety 

n 

19 

hazard in Itself, in order to effect a tank change. 


20 

Tank change arca3 would have to be specially built 

V 

21 

and be securely isolated from the work area in order to 


22 

guarantee noncontamination. Due to these various factors and 

* 

23 

inconveniences. Firestone's operating personnel have estimated 

* 

24 

that probably 23 percent of the present employee staff may 

. 

ij. 

1 

L 

m 

CVJ 

either terminate employment or request transfers to different 
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areay if required to wear such respirators during a major 
portion of their working day.. 


Firestone submits that the use of air supplied 
re3p:.rotors are only necessary when eoneeni.rations of VCM 
reach excessively high levels and that when such incidents do 
occur, full-face masks are not necessary anti are in fact dan¬ 
gerous to employee safety for the reasons given. Respirators 
which are less cumbersome and provide the employee a greater 
degree of visibility, mobility and comfort, such as canister 
type respirators, should be substituted. 

Tha proposed permanent standard requires that 
employe?o entering a regulated area shall wear protective 
xuil-body clothing, footwear and gloves. Protectiveclothing 
is defined to be clothing protective against VCM. To be 
"protective against VCM", such clothing would have to be im¬ 
pervious to air due to the fact that VCM is a gas. 

As a consequence, such clothing would also be 


impervious to body moisture, resistant to heat passage, and 

/ 

would tend to be extremely abrasive to the skin. In effect, 
therefore, although the proposed permanent standard attempts 
to make a distinction between "protective" and "impervious" 
clothing, the distinction made is without a difference because 
impervious clothing will be required for all employees on all 
occasions. 


Employees required to wear such clothing will bo 




r 
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subjected to almoat Intolerable work conditions because the 
clothing will produce much he&t and discomfort. These condi¬ 
tions will also produce fatigue, reducing employee alertness. 
In addition, since such a suit would be impervious to VCM, a 
garment o* this type would tend to guarantee .long-term 
exposure to VCM if, by cham a, some of the gas entered the 


garment, 


Use of gloves will diminish an employee’s 


dexterity and would be objectionable for most v obs because . 
operators will find it difficult to operate controls and keep 
records, and maintenance men, particularly instrument end 
electrical repairmen will not be able to perform their work 
safely and properly. 

Thus, because of the reduction in employee efficiency 
due to the cumulative effects of fatigue, the dangers of unsure 
footing and decreased hand and finger movement, maintenance, 
repair and other such work will take substantially longer than 
what is now experienced. Increases in maintenance and repair 
tima could foreseeably require certain production segments to 
shut down completely disrupting the entire production process. 

Although the standard writers may have intended to 
protect employees from exposure to VCM by requiring them to 
wear protective clothing, ironically such clothing redly does 
not afford an employee any more protection than if it were not 
I worn. As a ga3, air-borne VCM will not cling to clothing, sxln 
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potential of being abused by troublesome employees. 

For example, an employee looking for a long break, 
anemployee desiring to harass a supervisor or an employee 
just looking for a change of pace could easily simulate an 
exposure to VCM while not being monitored in order to be sent 
to the hospital or physician’s office to begin his medical 
surveillance. If monitoring were too strict for a pretended 
exposure, a brief real exposure cold easily be arranged. 

Another major drawback to this requirement is that 

0 

even a minor incident might require that half or all of the 
working crew report to a physician’s office within 24 hours of 
the emergency. The safety of the plant might go completely 
begging while unqualified operators covered the Jobs vacated 
by regular operators who were out of the plant beginning their 
medical surveillance. 

Finally, any standard which requires employees to 
abandon an area where there may bo an unexpected exposure to 
VCM and only permitting return to the area after employees 
have donned air respirators, would be unwise. Evacuating the 
area when an alarm sounds, and not remaining to see what has 
happened is a situation which must be avoided if any emergency 
is to be quickly, efficiently, and safely brought under control 

In emergencies it may often be more prudent to 
accept a brief exposure to VCM to avoid a larger exposure or a 


mushrooming hazard. It would be impossible- to guess how many 
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lives have been saved by prompt action in sealing off ruptured 
lines, closing valves and transferring batches from leaking 

t 

reactors, action which would be prohibited if the proposed 
standard is adopted. 

Fires tone has ordered and will install multipoint, 
constant, sequential monitoring systems which will plot on 
graph paper the level of VCK exposure* These graphs wllx 
show aniounto of VCH released at all tinea and during any 


emergency. 


Such a fixed system continu >ualy checks many areas, 


and vie its early warning capability greatly minimises ex¬ 
posures., It continuously cycles monitoring samples to on in- 

I 

frared or chromatographic analyser thereby producing in¬ 
stantaneous results Indicating exposure levels in excess of tin t 
i 

I 

permissible. The only monitoring equipment currently avail¬ 
able for the individual is the air bag or carbon tube sampler 
which require extensive testing through analytical procedures 
to determine the results. By the time such results have been 

i 

I 

| analysed they are after the fact In that the employee may 
already have been exposed to e level in excess of that per¬ 


missible. 


p fixed monitoring system permits the- Immediate 


£3 i! feedback of monitoring results and where necessary could alarm 
2A personnel to high VCM concentration, pinpoint the area 

i quickly, and permit employees to immediately don air masks. 




Are v;e ready? 

_ l . trvn ,-<o K vP; Vi -' re ready to jo. 

MR. KI]CHEk3£.v rw*.* 

JUDGE MY ATT : All - - °^ 4 

X could .lust mention, Pr.-Bxoon 1= 

“* ,AL “ «*» t ... He , 3 the deputy 

.. t -.ferred to/ln ay tale. He s tru 

now with ur., of the 

city of New York.. who c] - d • 
chief r.edicsl examiner, City 

for us so he’s available also, 
medical testimony for us - 

JUDGE MYATT: Fine. 

Proceed, gentlemen, 

MR, kOCKENEECXZR: Thank you, 

t would like to commend you for your 
Mr. Walker, I_woat a 

, -... i ,c i with data , 

k '->h of supolyint, ub 
thorough oOb 01 

t (wet tho «nd of the question, 

; MR. WALKERi Io that the -no o 

„ .. ». r.--c, no cuestion- 

MR, K0CBE5SECKSU! — ' • \ 

rd llke to direct your attention to f , E e 3 of your ; 

. t , pon .. the third full P*mr»?h contelr.s the 
written teot.n.c.^ - , nS TOalea u, 

i. , th?lt "Firostone suomits that 

, statement . ppm TWA and 

• - tardard Is that which provides tor . o PP” - 

!. sound ctar.oaiw 

1 , o.n-rrf exooauro level-" 

■ HO ppm celi- R u - A - 

j I wonder if you have any medical data to supp 

i! 

! V ; this conclusion- 

! MR WALKER: Well, let « in 

' \ • d or how and why we developed the fi**« 

1 j total background oi. ^ ho . 

ii I vte divW^lv-.h we’re supporting. J 

ji . , an( j-/recorded* with the subm_ • , 

!5 i First, as I stated, • - 
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|j uadev-rooU an iijdoptfc technical feasibility study at four 

i* 

;, different levels, DO, 40, 15 and no-detectable. 

i 

tfe did lii/.c not yinilaterally, but in conjunction 

il 

•• x5 *‘ c * 1 Catalytic . Inc . f who i3 a well knot/a engineering firm and 

t 

| 

with tv. V.\z±.iti shece credentials arc attached also. The iac 
that 50 and 40 a ye people where willing to ccu-wii could ho 
obtained, even though up to $20 million was involved, at 15 
parts por c.-11 ion. we would not got anybody including our ova 
engineer// to say, facto, you could do it, but they would 
| say ycu could not do non-detectable. 

Now, taking our own medical study^which is~subn.itted 


f, 

ji today, wj’ve been in business 27 years. 

ir 

*| 

We f vo produced in excess of two billion pounds. 
\;© t f© no different than any other producer which 


i we’ve been tearing here. 


i 

I an sure the levels of YCM at our plant as well as 

,J : at others wan in the- thousands years ago. 
ii 

I .... 

1 | It was, until, I think, *S7, it casse to SCO. It’s 

f • down to 50. We arc volunteering: or recommending tightening 

i 

: the 50 in half. 

•i 

Jl 

The SOT? data which I think is ©zeeHeat chews 15 

• |j years of monitoring— shows that under 200 parts per Billion 

J ; they have absolutely no abnormalities and I think the otuiv 
• 9 

. submitted by people like Air products both on their doath 
certificate^ and on medical eurveillaiaoe^ is very encouraging. 
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Now, If 2C0 appears to be safe, 2 l j we say la medical 
ly prudent. I don’t know if chef answers your question or not 
MR. KUCHENBEf\~R: Do you consider that medically 
prudent or medically safe? 

I'Ll, WALKER: V/e * 11 go along with both words. 

MR. KUCHENB3CX2R: All right. 

Let me direct your attention to page the bottom. 

paragraph. 

We ! ve had the opportunity during the hearings to 

listen to the presentation of SPI at great length.,__ 

You stated here that you do not totally concur with 
their- position. 

I wonder if you could elucidate op. this point a bit 

for us. 

MR. WALKER: Well, primarily, v/e don’t concur with 
the stepdov/n committed to prefecto. In other v'ords, I think 
the first year of our recommendation, the first year of SPI, 
is, in fact,common 25 > ^0. We’re committing our best effort__ 


’ ’ j to minimizing. 

I 

<j 

- We are not picking up numbs rs-a.ud hoping we con get 

■ * 

•’ ; there. We’re committing effort, not conjecture. 

I 

(i -r We’re not committing —you_see, in our written 

•• i{ 

testimony to reducing the residual monomer level down to 100th 

of e percent. We’re going to try to get it lov; but I don’t 

i 

know v/here -- how we could support a number like that. We do 
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coiieur with the overall commitment. 

Ir. fact, I think If SPI, as you h- : ord many of the 
companies who are in SPI, like Goodrich, Air Products, those 
numbers^a re-exposure levels^ They a re a tra^et, best effort_ 

But, they 1 re concerned as we are. we have no way of 
picking a number out of a prefacto and therefore it sounds 
better to say 213 or 2$ and 10 is strictly conjectural. 

That’s ideally the only major difference between SPI 
and Firestone. 

MR. KUCHENBECXER: May I direct your attention to 
pac;e 5 of your written testimony. 

You mention here a Mr. Barnes, Chairman of the 


Chemical Industries Association. 


MR. WALKER: That is correct. 


MR. KUCHELBECKER: Great Britain? 


MR. WALKER: Yes. 

MR. KUCHELBECKER: Do you know whether lie's a repre¬ 


sentative of the vinyl chloride manufacturers in that country 
or-e— representative of the government? 


!j What capacity? 

•i 

MR. WALKER: I think he’s a member of ICI^ t he _ 

,i 

British company, and also, responsible for the Chemical jndus- 
?! try Association. 


i 


He's chairman of'the'vinyl chloride -^roup, but an 


employee of 1CI, 
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;.tr, KUOiLlNfliiCkEn: The sec one paregraph on that page : 

you a ynthes . *•? a l'ifj press com 0 re nee p rasa * < c t xori js.Jt- . 

in ' 1 r /he cI’lrx o:' t no United lingdor. situation la tlia .• they have, 
' v ' ' I 

bean able to reduce their nli-3073 vcm expreuro U /■: ..a at 130 .' 


rvi. H 


op.'., TV'/’, to cur re; ' VCK expo.jure levei-3 of 30 ppm, TWA, 


Are .you av:are of any steps that perhaps e tate_.es to_ ) 


how they were able to do that? 

MR. YiAUXll: Iso, no. 

I think this was NA -- it was C*:Z r eport , and I thinki 

* ——— .. ■ ■ -■ 1 

the British limb assy also sent us this information. 

MS. KtKBSHB3CSZ3: So, I take it that they merel y — 
HR. WALKER: I’m 3 3i’ry. 

MR. KUaiLii'.B;iCKS..t: So, I take it^they merely stated- 

conclusion with nothing to support their accomplishments? 

MR. V.'ALilSll: ./ II, 1 think what they did,^j7as_rfi.ort 1 

that their readings ever the years, their exposurename j 

they’re 

fror?' the thousands down to 130 in ’73,/down to 30 IcA. 

All thej ' re sayingT^they are going to put 0 million 


rpvft I 


pounds to the lowest level possible, but there's no way 10 TWA 

■h 

is their 30 m. 

They arc not sure if they will, make it until they 

t 1 

put the equipment in. The reason we bring this up is tbr.t UV* 


important 


We only make 2 3 percent of the world’s PVC, 

If we’re coin 3 to be operating nor.do-'ccctab lc, taey ’rd 
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operating at 50- I believe ICI had one of the l6_J 9 angio¬ 
sarcoma deaths and died in an automobile accident with it, not 


• > 
)r W 


of it. 


The; 1 're cor.cer.-.ed but they Vcnow^ their people over the 


ye 


- 

are were exposed to maos quantities and they feel 50 ti: 

C-- -- '\ 


:e- 


weighted average is reasonable and they're coins further but 
they’re not coins to pick a number out like 13.3 end commit 
to it. 

HR. KUCHEK3ECKER: All risht. 

Let me direct your attention to pace 6, the third 
full paragraph, first sentence. 

You state you have committed millions of dollars to 
minimizing the vinyl chloride monomer exposure level., 

MR. WALKER; I'm sorry. 

I can ; t hear you. 

Would you speak up, please? 

MR. KUCKEMBECXER: You have stated Fire3tone also 

x\ 

committed millions of dollars to minimizing -- 

MR, WALKER; Yes. 

MR. KUCHENLECKZR: -- vinyl chloride monomer expos¬ 
ure in your existing operation. 

Could you be specific as to the equipment that this 
money has been allocated for? 

MR. WALKER: It's all attached or a great portion of 
it attached in co.se ^» which Is the'*25 TWA, 40 ceiling itemized 


I 

. 

' 


I 
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by individual p'on-s of equipment by a re r, by estimate, de- 


i 


i livery tire, by catalytic, not by just Firestone, and involves . 

I ! 

j abo;>t half of the iters. It does not involve in our initial 

„_ _ l_ 

| effort the daccntamination^exhaust gases but there are things^ ' 
i like compressors, chem pumps, and they’re ail itemized page 


c after page. 

--50 part coiling, tho other- 

7 Also, peu^e 3 j / is■ • iO and 25, you—see-the equipment ; 



involved as you step down. 

MR. KUCHEKBECXER: All right, 
tho largo paragraph in 

On page 7 /the middle of the page, you have stated, 

"It is entirely proper to inquire into the possibility that 
man is considerably loss susceptible to angiosarcoma than 
rodents." 

Do you have any scientific data that you might give 
us that shows man is less sensthese test samples? 

MR. WALKER: Excuse me -- I think the answer we gave 

' \ 

on that, there have been millions of man hours of exposure of • 
human beings over forty years of PVC, not at 50 but at 500, 

2,COO. 

How, if man were as susceptible as rai.s, mice, 
guppies, v/hatever they are, then in fact v;a would have a 
substantially greater number of deaths. 

We've been in the business 27 years -- 

Mil. K*>CIIEN3ECKER: So, this statement is based on 
your own experience, primarily? 
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I-: ■ r.r- .* 1 exp s?:•: :.:: i, o :: .. 

i'uvc.’i..jr rin 3-. tno sac ter.ent wiilen la 


atUrh-M c'.yiir: ir *;h*’ record /.tor.: hi 3 own basisba£ ’-.n-n.' 


hr was 


doiin:, wee . v 3 ui:ov*:ha iV.rr.a tion we 1)2i j. rovi.deJ hi..'. Xiao 
th-3 ilnltcr.i, thy .iio-Test* r ‘ iir - and :/.a 

hu;r:8»; tipper:. 2 nc o.i 1/ forntahlon wliich 13 ova l.'.?: Me. 

i'a.. KUf'i^'BZC/.FR: Cn ca~c* £ of your*testimony you 
me: it ion tns fac t "-he t five deaths resulted from. angiosarcoma, 

occurred at t ho D. F. Goc c .'1 zb plant. 

This hs**! been f rvicpien t.ly ?a f c c reo to throu.jh-M.-. ■< the 

hearings.. 

Prnn you.c experinnie in tins intiu?*;ry • coi. ■ .you 
offer any explanation as to why so ..'.eny deaths resjltsi 
at one particular plant7 

KP. r W/iLME".: t'-eli, no. 

I think G:cdric>- Gor-pur y car; best 2naver tha t, or. 
<y?.dhJ.V.'/ plant.. 


You take the any in deaths. You're {jot Civen at 

l 

Goodrich. throe eh Ccodjosr* two at Gurbidc, one ac ?irostone„ . 

The otcc.r 4} plant ; or 'whatever it is in t tal don’t 


lo . f 


any jy'hcch j.s a xibiia uxv stjaniiyc au . — won’t * 


:now now 


orl’rer’.crick borne 


to prowsr what pioblexs Goodrich mijht have at not; is vi lie/or 
Dla.r.;r;d might have 't leer far!*, Texas. 

fiH M KVCilEbBECb.K;’ To you have .any significance to 

’ • 

that fact? 


ctt.cch to 
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.MR, V/A LKE R: Ye s.* 

I don't qeite understand what you’re asking rau. 

MR. KUCHSKBECKKR: Ycu m entioned it ena attached 

acmethi"r; -- some significance to * -• • 

I wonder what the purpose wasr 

MR. WALKER: Well, if I were reviewing from sn cut-_ 
sice view, we don’t have access to these other plants line 
OSrIA or KIOSK, ~ 

1 certainly studied it very closel y. Wh en you have 
liO-soura ode' plants producing either VCM er PVT, end^su have 
B Cluster of deaths In throe or four of them, 1 say that 
there’s acre thine very statistically sionl»iv«n>.. 

1 don’t knew what it is,. 

If they were to invite me in I’d be glad to look. 

MR. KUCHENEECXER: ^On page 11 of your testimony you 
mention the preliminary findins* =f Or. *»tarnak and those 
finding:? of Dr. Snden. 

Do you have any idea when the full findings will ce 

available? 

• MR., WALKER: I referred Vo. them as initial but they 

are rsaily^fln"- 1 - findings at this Moment, 

MR. KUCHEKBECIvEu; They are attached? 


WALKS?.: 

They are 

in the record 

P£sC o c3 x,'* ^ 

I did mat 

it lor. there er 

t *l\2 1 £ S t. 

27 years. 

We ‘were able 








the £7^cwoT^ot included because we oldn’t_ have the death 


certificates. 


M3, KUCHliHSSCKSB•. Perhaps this Is part of ray next J 

quescIon. 

On page 12 you talk about physical examinations and 
th£t~~exhaustJva set of liver function tests were performed on 
your employee3 at the Pottstovm-Perry-'ille plant. 

Have you conducted any studies on the employees- 

not. currently employed at the f acilities? 

MR, WALKER: No, we have not at this point. 

MR. JCUCKE/IBECKET!: Ml right. 

Could I direct your attention to page l£ of your 

testimony. 

You f re talking here about the studies th t were 
carried out and the conclusions that were e result of this. 

Could you tell me if there were any underlying 
assumptions upon which you rested your studies to give us a 

better idea of what issues were considered._ 

MR, WALKER: Well, we established, as I mentioned, 4 
i different targets, 50 ceiling^ 40 ceiling, 25 TWA,^15 celling^ 

t *" * 

! and io TWA, and ncri-detect&ule that was the target. 

Cur own engineering department staff. Catalytic and 
Dr. Higgins, and the message was can you get there and "hat ^.s 
required end the answer was they would commit the 40 but they 
wouldn't commit past that, prefacto. They would say that no 







;<:a„ rr:K::h:dYL -ror ext?mp.;», c*a -n*-v 

i;h? peajJalu oeva lop-riant or more sophisticated equipment in 

thi" St JCiy? 

.4B. VAL’IiS i Wcii, tJi.sra is no «r::ina ?rl.>r _ 
consultant or your nvn^going to make a conmltnant based on 
hopefully sometody dealers something before the order comes 


exists> 


We 

' re a a, 

,V ill 

■<■ v’iti, 

L> ‘ ■*• 41 1 

/b; 

iG'b equipman 

real 

equip.". 

ent 

V r» r 

; ^ - 

an 

*t 

do it c I 

MR a 

iCUCU-I 

. ' vy -X • * V - 

A 

13 

right ; 

On 

p< gS .. 

i 

the sc* 

O Q 

nd 

ser.tenc e 

MR. 

WALK£I\; 

Who t 

pa 

O t; 

ws-s that 

MR. 

KUCHR 

i.'BR 

CKLRr. 

P 

<-£ 

a 19. 

MR, 

WALKi 

:v: 

X r rp.H.X 

1/ 

*• 

ou 

• 

MR. 

KUCKiiEES 

;-:iuT;; 

Y 

;iu 

mentioned 

pi no h 

S VO 






MR, 

hALIRi 

:r ; 

Ye o, 




MR. 

KUC 1 L : : 

jJrSCiffiR ■ 

K 


a z’dj.ng the 


L r c 

o vsra erne 

only through the use 

of especially 

s 

q .'ic 

:.:ont. ;?rd 

newly created engines 

ring processes. 

MR. 

i/ALKBR; 

Yes. 


MR. 

KUCia:iiEi 

CivFR: What were these* 

problems? 

M3, 

W.UX'M 

Well, 1 don’t know 11' 

' -- evi'n if he 


a, , w» knew, he'd better hove: n pone that docin*"; leak and a 











ji isks 

I: . !735 

I; low leaking valve3 leak. 

!i Vo 1V 5 that d023* r i ‘ t loci*) and/ju—y 00 not aS ux.jh <•■■ locking 

i; 

i| valve, but they cart leak, 

I* — 

“What he is saying ^especially designed equipment 

!; and newly created engineering processes, ^ 

I don’t think he actually knows what they ore., but he 

j 

i knows what exists, not going to make it corne out right, 

j| 

MR 0 KUCKENB2CXER: Did £hia study consider any of the 
; l specially designed equipment that he thought could deal with 

r 

it 

‘i this anticipated problem? 

,» 

A 

li KR„ WALKER: No., it did not, 

,1 

I think v;hat his study — again, this is also attach-', 

;; _ I 

e d, that She non-detect a ole level, everything/there is equip- 
j I 

I 

ji meet that existed, rotary compressor, chera pumps, there is no 
•i Alice in Wonderland*at all. 


MR, ;<UCH£N3K(hvER: Leo me direct your attention to 


page 22, 


KR„ WALKER: Just s moment, pleas a. 

If you’re starting at page 196,' there *s Dr, Higgins* 
submission on the Pcttstown study, which again — it goes into 
every building wo have by le v o’, by wnat we can do, 

1 

I rairht direct your attention if you would to page j 

, . „ „ j 

1 ir 4 tlic wi a I SiiaWfiX’ soino 01 ^ ^ur cjuto - * 

tiors, and_ th nppordix — o :ccse me. 

I thinu that’s the type of information. Do you have 

it in front of you? 


4 
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*'• It': 


before. 


;/ RKU f.-h’£ H3EC K E R : 


Lot r 3 move on. 


MR. WALKER: Pine, 


I hovon*t been cblc to look at It : 


1R, KdORL'hBECKER: Lot me direct your attention to 


pa ge 22 


MR. WALKER: 22? 

MR, KUCHELBECKER: Yes, the second paragraph, you 

I 

3 tate that Firestone -- you believe the roat of the industry 
perhaps ha- been able to reduce vinyl chloride concentration j 
ceiling levels in many areas of the operation to less than 55 _ j 

pa rta pe r mi 11.1 on .. 

KR U WALKER: Yes, 

MR. KUCHEN3EC FR: How long did that take? 

HR. WALKER: How long did it take? 

MR. KUCRFJ’3EC;GiR: Yes. | 

- _ - , 
MR WALKER: I would say we did like other companies 


we've „ J u 3 t been routinely coming down but we were operating at 
a 500 celling,- 

I don’t think we wera anywhere near a 500 the 
last year or two but when the temporary emergency standard came, 
out we did have to take sc.no Very quick e; gi nee ring changes. 

New, i heard it said before here, when you have a 
problem you start looking, you do notice a lot of things. 

For example, we upgraded our ventilation, aera ted and. 














17.'i7 lb '; 


a number o:c changes. 


tfs tfc.dc sure all cf^our reactors had drop Lino 
jventilation a" me cal l it, so we pull it out through p. con- 

t 

pressor . doc blow it out 1 b to the reactor root!. 


j , Aay emission that v?ss inside the plant s -ve iiiuuodirte- 

« j /> 

• ly pipedthe external or outaide the plant. We instituted 

' ! c*A£ a * 3 ', cru^~ 

i 3 one serk practice- procedures in unloading how you purge or 
5 l\ ' K ^ 

iiblOP OU.t ) -■■i -nr.- Q. - 


We raised exhaust stacks on every roof to get the:a 

i 

||higher and higher so we're net blowing it out the roof aad 


bringing it in the window * 

* I 

* 

Kow, this collection is what I say is the reasonable ; 
u_ . _ . 


j! capita?. 

outrays* 

'* II 


i enabled 

US CO go 

’J i 

30 ceil? 

. •» 
i }} 

ng with 

1 

•! posted, 

demandin 


1 ; ;3C coiling with the exception of eight places which are clec.jr: 
. •!costed, demanding ala* respirators. Those aren't going to be 


short-tern ^elutions. Those are going to be long-term. 


. • KUCHSKBI^CISS: An far as your oihez* plant, how J^ciat\ 

i - 

I v,cre ycu able to get cioivc on that location? 

Mil. WAL2253: Wo haeo in PerryviHo two or three 
-Pots that are posted which arc cownonly over 50 verses ©Iciii 

•• 

( "Places in tho Pottstorn plant. 

■ i i Perryszlie in six yearn old, such cor© modern, much 

:* Poro spacious. 

Pet is town is 27 years old but’ in both plants wo ha.'/e 
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a number of posted areas doraandiug air respirators tc be nn jJ", 
HR. KUCITEJSSCivSIl: I take it ihtrtr the data you have 
9 ubTr.itted has specified these problea areas that you haven't 
been able to cot down to 50 ppa icvol? 

1SR. FALSER: They're dearly outlined. 

MR. KUCiffilGZCSLR: -Tk&ak-yottu'' Perhaps X didn't 

catch this In your testimony. 

Did you state that monitoring had been conducted at 

i 

all your plants, both ihc PVC and the fabricating plants? 

MR. WALKER? Absolutely. 

IJov we're using air bag3> now because vo don't have 
delivered yet ifco eoastaac$Tsequential monitoring equipment 


but vc have several thousand readings. 


C&O-^' 


MR. KUCSSSBSCSSa: When you say air bags, is-that 
|personnel monitoring? 

MR. 17ALS3K: Personnel, but ve preferthink 

u / 

i air is more absoluto than tbo use of charcoal* -So- vo use axr 
jand gas ^'Ton minute samples, occasionally four and eight hour/, 

ij TV? A samples to got a good breakdown by job classification/ as 

i 

'I s 

: well as area. 

MR. r.uCilEKBECSER: So this data does include the 

sGXU.~£' j . d 

,various job locations as far as the love 1> is fou nd? 

;j MR. WALKER: Wo sabnlttod to 05EA during one of their 

i 

•! inspections 250 pages of monitored air beg gun ahrsnatograph 

i ' & ' /u 

! data for every classification ve have aau* every aveety 
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< A • * > I 

•ifc.w. f f .v | 


*-yV 

W 3 have in oi;r chemical pier.!;.. over 2,'-00 inuividual i j >. r C,3 

A ; 

Df the people w/ujre they weire taken, when they 'were taken, 

w5\at crs«i^, etc. 

HR„ KUCK0MB2Crv£:U Good, 

^1 v/ancoa to make sure. 

On page 25 of your testimony you talk about the 

additional studies that were developed to estimate the juu^u~rJU>j? 

tiue mtou . 

feasibility and capital coot of achieving the 25 ppm/averase, j 
ofiiO ppm and -"re- ^0 ppr. ceiling.. 

Again, I take It that those studies are pert of the 

document submit ted.. 

MR, WAhKTR; They are, 

i 

The firs’; study vice yO because that v/a3 the temporary- 
standard, but when we started studying that we sot e new goal 
very quickly, Q — 


> V» t. I «-> i • '*1 


£-e u o : ci —i r : and non-deteotn’ole. i 

s > 


MR. KUntSiiBECKliK: Okay. 

On page 26, the fourth paragraph, you 3tate that you ^ 

i 

estimate as much as $10 million will be required to insure your, 
operations are not exceeding 50 ppm.it; any area. 

MR. WALKE3J Right. 

MR. iC’JCiLihBKCKiiil; Bid you, in order to arrive at 
this figure, did you use any date line, for exanple, did you 
use the October 5th time? 

HR. V/ALXTR: We'll never be down to 40 
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*» 
• I 


IV'til 


;! questions to Hr., Hoy ., if I rrrry^^/L^. 

2 have a fcv/ brief questions for you. 


-t. f.„ 
- x 


,7?V i 


- ji O*' P 2 je 2 of your testimony, the second sentence ^ top; 

. A j 

i j 0 *. the page > yoj^statr.^the risk of exposure in area3 where PVC i 

! i 

'• j! is repackaged, stored or used is very small, if not virtually 
6 ij non-existent. 


Could you explain why this i 3 the case? 


Is it due to automation or — 

MR* HOY; I think it, as has been 


out i 


in the — 


•! . 

fl || emphs^i^y *et us say^in the various testimony you have he a rd 
■;i 1 here v-E-tci those people who are handling resins ere picking up ! 
;2 ; levsls 7 from i to -e* extrene>of 14 parts per million aTess* 

I! 

I: where you handle the resin. 

11 ! MR, KUQHEHBECKEflj All right, 

- — j 

■? Let’s ta 1 .< a moment about your fabricating plants 

;; 

ji Firestone — 


|i MR, WALKER-; That would be more my responsibility, if 

ii 

!• . , 

j‘ you don * t mind, 

I*; 

» 

•• jj KB. KUCHSN32CKSR; Okay, 

On page 3 °f Mr, Hoy's testimony, the third paragraph' 

-■ j 

• '! inert ions wnere r. resin used or handled contains o residual VCi! : 

* . *1 j 

tf '• concentration hr* tow a. tenth of a ■ 

!j * | 

j MR, WALKER; Yes, j 

-• 

MR. KUCHENEECKER? Is this the average amount of 

d> |j I 

j{ vinyl chloride monomer residue that’s present in the PCV? 









MR. VAISES: No 


T< - ~~ v io3 for cxanpl©, pla&«isoi- 
It varies greatly. It varies, i ^ 


. _ r ,-»er 7 fine part Acle 5 (. 

or dispersion grade resino, iv—ncr - / 


apw dried, /ornally^Mr has less than 25 or 10 paries par 
million because it is « special type oi w-in but Ml •< *b. 


suspension reel* «• **» — 1 ^ “ UUO ° 


- ~ C *~ y . . 5 

UP to a thousand which is not tmcowon, ®‘ lich ^ons-tenx 

a nunber of co-polycars are in the 2.000 ^.ea. 

MR. KUCHELBECKER: E° *o\x supply yourself v?ith yo«r 

own resin? 

MR. TALKER: Yes. 

MR. KUC3EI3EC3ER: Are you the sole supplier for 
your coiflpany pi-ants? 


MR. FALSER: Yes, we are. 


MB. KDCBEiSECSEa: fl'sby have you chosen this tenUi o- 


a percent level an a provision that you would sugsoct? 

UK. KAhKSS: Wo’ve submitted to SPI, and ns a laa-ic- 
o£ fart . to the Copastcont oi babor, a very in-depth, E as chrono- 

« evaluation oi our calendaring plant which puses out a/Uf 

"* 1 crQ. ^ - _ .1 


B ""‘ <za. I 

75 to 100 million yards a year oi vinyl^runnin B ^nylJ.rou K 
that plant, ■!****■ any at a tenth oi a percent or lessen thousam 


t I parts por million roSj.A'.«' . 

Thcro are no numbers in the breathing mono oi an . 


ilemployee that arc more than Wo or three parts in the breathing 


5 L =a . Non, if you want to crawl into a bulk tnnfc you can 




T 
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. '.i-i 

~r i / 


MR. KUCIfStiBECILER: These love Is that are found at 

i 

various points in the fabricating plants, vcre th ©7 arrived at 
before any now engineering methods were installed? 

HR. YFALSBB: Yos. W© haven 1 1 taken any massive 
action an our fabricating plants, although frankly we are going 
to be increasing the ventilation system in the calendar plants? 

^-c»-rv- Vuicuruv^ wmv.1 

especially in the arec<> where you arc going to bo? milling, band 
bearing, mining, mo do have plans to substantially upgrade the 
amount of the air, the air changes. 

MR. KUCHSI^BKCSIR: 5s that the primary means by which 
you hope tc reduce the levels of vinyl chloride monomer? 

KR. WALKER: Yes, The only area that again we bring 

. 

; vhe resin in in bulk, the air conveyed into a blender which 


is closed. 


Tho blender is ventilated to the outside goes into I 

!i ^-rxr\- ir\a t ^ 

j £ banned ar-jcS, which :%s axso ventilated Z^ra the outside. 

Again, as 1 said, I don't think we have a reading 
*** OYer or four parts per million in the entire plant of 

,| tiny breathing zones. So increasing ventilation, I am sure, will 
|bvin g it down further, but l don’t know how far. 

•i 

MH. XUCDEIGSCXEll: Do you do the same type of monitor* 
«ing, maintenance of medical records, things of this nature, in 

J 9 

.your fabricating plants as you conduce in your PYC plants? 

MR. Essentially the monitoring at this 

Jfcotacnt is similar, which is, I think the standard tells /6 \? 


V 








I'm:; 


-tv./ / « 


| check it three weeks in a row if it is under checker 

. . . , . C^t^-Vrcy -C,,. , 

it monthly. Vic are not using the r.:ot~r^ r it in not 

sensitive enough to pick it up, no we have to use the air bag, 

which is the same thing that we are using at the chemical 
plant. 

putcisgT a ' n * v 'J 

.j aro not planning / - constant ir.onitorincj dn 

' ^ calendar.-plant vts. 

Ml*. KUCIIENBECKER: Perhaps would like to go Lack 

to Mr. Hoy's part of his testimony. 

"pe-jrce^vVi \o 

0^ Page 6,. thc'j'top paragraph there. 

You state that Firestone submits that the use of 
air supplied respirators arc only necessary when concentrations 
of VCM's reach excessively high levels. 

In your estimation, what would be that 

would necessitate the use of respirators? 

iIR. xIO\: x thin*, the best way to cover that is 
with the intent of what has been said. 

Uha.. we are saying is that canister type respirators! 
are good for certain exposures, certain levels, to the extent 
that they can bo shewn to be applicable, they should be allowedJ 
Beyond that, obviously you would have to go to 
someching wnich is —~ to air supply respirators. 

MR. WALKER: I would like to add something to that, 

if I night. 

(V\r. 


•j 

b 

7 

8 
0 

10 

11 
12 
13 
M 
15 
lo 
17 

Id 

id 
20 
Z\ 

Hi 

23 


;s 


Hyatt, Dr. Key^,'trtrassburg, Mr, 


Oelfke, all 







co:r3'. ci'ic’i, as ve i card Jit ':!* i r. hoiring. tests on feasibility 


canister typo re-?;' iratei £. • *i’i iJb coriolvded that they could: 

i 

ho used safely at ocrcer tintic-r.s belovi 1*0 i rts. 

St.rr.sB . urg conclude:. that can is tors would las'.: 11 
hours*. wo £v:.v that. eight ;1.- lainim nrC c v—is no way of culling' 

* nW 

when they arc exhausted. 

. Strasslurg conclude! that canisters would last 11 

to 

hours at levels u|> / 100 parts per million.- and observed some¬ 
what loneor period: without breakthrough. 

GUI *! ;a point, va are saying is we are hopeful that j 

exposures u r > ce 110 will be ah 1 e to be handled by canister 

: ! 

•which will make it z\ lot note: practical for the employee/ 

J 

r.p. r.UCilh.iniJCKilR: have yon conducted any stud:.as 
yourS3If on this point, cr do you live with these studies 
that have been presented? 

Mil. HOY: !7e have not conducted any such studios. 

MR. KUChiriBLOK*:?.: bat me direct your attention 
to nago ten of youi weir ton testimony. 

The third son ton tv m the top fir -t conplcto oara- 


c rat>h. 


flp . H07: Ye 

MR. r.dtJi r.CJ’.bP.. You made it a point to mention 
that on air supn?(^(J 3 ing hoses constitute^, a safety 

ha card to onploytses ennaged in the so activities. 

Po you r.av any e>.peri~noc*',><i your plants that 
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!| would demonstrate that these hoses do present a safety hazard? ’ 


MR. HOY: .Are you asking if we have had accidents w 


hoses? 


MU. KUCIJEK DECKER: Yes. 

fin. EOY: I an not aware of accidents*in Porryvillc. 
Have v/e had accidents? in Pottstovn? 

MR. WALKER: Our reactors "srei- beyaarirfgps - 

•or belov? 5C parts before they are entered. Therefore, under 

isn't 

the temporary standard the mask required, which means that 
we don't have — 

MR. IRA-IILHEECKER: So you have had no experience? 

MR. WALKER: Pardon %? 

MR. EUCHL-HSUCKE;<; E.'ccusc me, continue. 

MR. WALKER: Well, v/e have had experience of 
people .ripping over air hose, because they are not using 


it yet. 


MR. HOY: I mimed the point of that 


We are talking about reactors here, and we don't use! 
in res.etcro«- — 

air hoses/ Air supplied;;, d respirators. 

’it. LUCIIL:..!.!:tKEn: Thank you very much. 

MR. ^ui.'kTT*^ C ;; ntlemon, I ram av/are that you have 
fu.nishod first, I v.’ou./d like to say that this is the most 

tuorougn job that I have7Vsen nuyv/here on anything, and I 
^• ROW y°« bare furnished some monitoring information to us 
previously, but would it he imposing upon you too much to 


I 




:j furnish your irost recent data on exposure of job classifica- 

I• tions? 

‘i 

HU. WAI.-KEE: Hot at: all, v/e would ba hao.oy to. 

*| ^ 

_ <_0£>dL<< ci^poc -oJvXa. '-Vw-«i, 

?tR. KLEI!'• i : 'j and if you can approximate the length 

i! 

!j of exposure as we 11. Would that be too much of a burden? 

li 

MR. WALKER: I am not quite'sure what you mean. 

Each employee very clearly says whether it is a ten 
whether it T s a 

minute sample, /• four hour TWA whether its Oa 8 hours_ -.is 
i that V7bat you aroad i-~s? _ 

MR. KLEIN: <<Tgu have TKA*s available, is that v;hat 

|i 

ij you are suggesting? 

I 

I 

MR. WALKER: No. Most of the samples we are using, 

t 

we are trying to spot the trouble areas, so we are using ten 

i *" 

•j minute sanpiarjy and that is most cf what the data is, 0 ^ spot 

(Ah . 'V^M. Jj/. 

|j check occasionally —, - L ; . , eight h.cur air hzctywfcit it is 

!j broken up neatly by area. - - 

l| ____ 1 - --- 

MR. KLEIN: Mow, I get the impression from your 
!j testimony tnat you are rei.uct~r.t to expend lame sums of money 

j 

|j unless you are sure you can reach a particular level, is that 

ij .... 

an unfair inference? 

i tOo* ! 

'• MR. WALKER: Mo. I thin’: what v;c arc saying is that' 

\.i _ j 

it.sifc* almost i.mpossihlo accurately to forecast sums of money 
which will bo increasingly required to decrease the exposure 


ij level. 


:-7 ■ : 1c r^ ^d<fcont ami nation, carbon 


absorption, whatever you want to call it, of those exhaust 
'- v '- *- D » \r '4/yo4i_ * 

mjv. 
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•j f iV' : 

i *■ / -l o •' j 


,! . , , — - • - * : • i v u p <**•/.. C 'i Vti AOV< ’ 

:; gases. At ".or ^ poim. ' '•'•'•>>•;• u • ~ lT^^n 

! ' ' /rxrviVv.t^'vircn d ; 

] level, you hatter Connie: . e«»'t view x- j 

5 out the root *a e,.,uot It out to CO*.-. b«S i, the j 

•i kow, when you ray Sew »ech <to«> it oost.tyou will J 

oa<l o*y*- i 

• . . _ .x ' 1 -l -' 1-1 * r i mill ior.*-^Li )0 i 

; E-se sor e oE tna me:norution -.e--• : 

1 vlivl/t <-ft . Ow 

, — — . r » t v* i * rr*>i i 

'! oyster, arar* ' t really proven yet, ~-' .i., a -i- 

|| MR. KLEIN: I am talking mere in terns of. reaching . 


l; 

$ j| a particular level. 

, !: MR. V7LLKER: Well, you sec — no. 

3 '! 

, c !i vc say up to 010 million to got everything Loxov. 

. I 50 But I said in my oral, it depones on whether «e have to go 

* I j * 

i! 

,.. |i to the incinorntioa . 

I! 1? U-- put everything in bun><S'inoinerotion, and : 

3 5 ' . . 1 

t « . .... m r .-. r.v't going to rpanc 510 mxln.it.-n. _ • 

■' jj UC C ‘“*' *" * ’ /T) V X'J!X <- '^ JL ‘ _ . 1 

. ;J MR. KLEIN np ?oav roiuetvncc to jcj.n C^U’s rov-oiam-mc. 

.. f tion f Ri8»e to he hated upon Reeling that it in speculative j 

... ;i an to whether or not that level esc nutuaUv bo reached? j 


ij ij 

.MR. 

WALKER: 

That is 

■' il 

u 

MR. 

KLEIN: 

Or thosft 

.-, ;i 

MR. 

V.'ALKil’: 

That is 

»i 

\ 

MR. 

KLEIN: 

The impr 



rony , iM-wtOT. to clear up, in that you were reluctant to , 

spend leroe nuns of money if you weren’t sure that you could 
attain n particular goal Iwel. 


MR. WALKER 


V’e are going to spend the money 
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regardless of whether CCI’.A sets a standard aS 08 or 8?, and 

i 

7 on't mean that facetiously. 

What we don’t know is when v/e arc ail done spending j 
it whether ve have a 25 ceiling and a ten TWA, or a 15 ceiling 
and an eight TV.’A, or it really is a <0 ceiling any way,. 

We don't know. But u< are already committed. W e ( \rC 
alreadyrhave half a million dollars v/orth of monitoring equip¬ 
ment on order. That is a 60 point system for the Fottstown 
plant, r.L j~r a 72 point system for the Perryville plant. 


pevVv^vi vW T 


. !j 

" i| 

readings 

every 

four to 

•! !| 

money is 

being 

spent. 

it 

»» 

w :i 

t 


'] ha 

medical 

\ 

millions 

of doJ 

lars ri 

V !! 

to again 

reduce 

\+- 


IAS. WVV IV 

vr o throughi;e iia 


J 5 j! our presentation is we are going to tell you after v/e put it 
:l j 

« all in what v-o have done. Mot speculate by saying would you 

• . j! like to hear ton, wo will say ten. 

,i 

!! ilK. iKLHIll I will try to rcphrsE(ny\t one more 

., ; time. 

Are you suggesting than CSHA sot only a standard 
which you are sure you can attain? 

MU. V.'ALKdR: I chink that v.c are telling, or suggoutr 


ing to OS1IA that it set a standard that is based on fact? 

CA Tv^cvi^cto^.1' 

that Z'i and 40 it is considered medically i wish the 


kind of data that has been presented here, v.*hy set it for lower: 


r 
















end lower and lower numbers if there really is no gain to it. 

MR. SLEIN- Leave aside the nodical question, and 
I understand your position is different chan others \mo have 


testified. 


But, assume for a nonane that it is a dangerous 


carcinogen, would you have 0S1IA set a standard which would only 
set a standard which you were sure there you could meet, or 
would you have OSHA sot a lower standard? 

MR. WALKER: Well, I think 0S1IA sort of established 

% 

that^the asbestos case, I believe v:hero they dian’t take the v£/ 
best situation, they didn’t take the very worst, they took 
something in between. 

Now, if you set a standard of extremely low exposure 

a 

what you are saying to some extent is that^our plant happens 
to be in the southwest, or for vrest, or it is only five years 
old, you may survive. 

If vour plant is 2.1 years ole . 20 years old, spread 
out all over Now England, like many are, you are out of busi- 

H£*vAr5~ 

ness. 'iTTrs-is not a very goca answer. 

Especially when, as far as we are concerned, we 

are treating VCM as a carcinogen. 

MR. Kl£I2h Okay. 

I will ask you one more tins. 

I would appreciate a yes or no, and then you can 
explain all you want to, okay, is that fair enough? 


I 










I 

l 


... vlC 
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rlie. w; r.: Yea. 


HI;. KL'2III: Vtoulil you have- OSHA set a standard, only; 

I 

£ s^:" k 1 axd '.vl' - cl' you v.'njfs su xo you ocu-.d meet? 

« 

I'R. WALK".?.: I think ORbA/sets a standard, not 
based on v.’hafc people tell you they can Meet, but a suandard 

that is responsible itself. 

.As far as we c.ro concerned, a standard has to og 

# 

technologically feasible, and there should be information, 
other than rats and mice, to set a standard of "no-detectable. ■ 
I think you have heard in this hearing severe~ 

j 

doctors state that, the safety factor going from 25 to ten is 

... . 

ci" rp.^st no<7lic,il'ic . Thatr. i.s v. 1 ? ■ . ~ ~~ Ot** a *ti ?. x doxriTi.y n oxcui>ti 


vxo — fall 


^14 -Q . 

s e - u — h: this't'lesk or something -- 
Kk. KLKSE: Let us talk for a brief moment about 


the economic study. 

MR. COMHCLLY: Tine — excuse no. 

MR. KLEIN: Excuse me. 

(Discuj.sicn off the record.) 

MR. WAT,KEF: I an sorry. 

IIP.. XLCIS's That is okay. 

.MR. WALKER: All net. 

} 

MR. KLEIN; Let us talk about your Pottstown plant, j 

i 

What is the gross of that plant? 

MR. WALKER: What is the what? 

nn. KLEIN: The gross income from I’VC of the 
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|1 Pott.sto^.’n plant. 


MR. WALKER: The gross income? 


MR. KLEIN : Yes. 


MP.. WALK UP.: I an not sure *.v where: that is germane. 

/A 

We izin+e- 4 00 million pounds of reran, ar..i - <aur sales 
are not broken out, even within the corporate “-by company, 
or never by plant. 

MR. KLEIN : Ckay, at the two plants, then. 

You have 400 million pounds, you said? 


MR. WALKER: Collectively between Pottstcvm and 


Perryviile. 


ji you charge? 


K~-> -rvwe^ 

KLEIN: H /rppro:-:iraately^ per pound do 


MR. WALKER: It varies from 22 cents, I believe, 
for general purpose resin, up to close to 60 cents for 


specialties. 


maybe. 


MR. KLEIN: Is there a rough average? 

MR. WALKER: Probably somewhere in the 30 cent area. 


MR, KLEIN: Ckay. Uov/, the economic — let me 


•| digress for a moment --- in the concmj.c studio* that you have 

; ^ O/l !•$* 

done, do you have an estimate when you are shooting for EirT ' < 

!l 

j part per million, do you have an estimate as to how low you 
l ' 

! could get instituting those — 
i 

MR. WALKER: No, I am 3orry. Once v/e get under 


X 


T 






I! 


* 

j 54 x:ti 

1 

■ the 4 0/25, v.e are arc saying again, we arc committing the 

i 

T 

1 

1 . c ~yV-£ v '-t" • 

j capital as being •:■.“*• "?■ . 

|| 

1 

n 

» 

i 

j 

Ho thin.* v/ejtSiO as good as, if not better, then many 

1 

1 

- 

{ of our competitors* 

! 

1 

\ 

* 

I don't really know whether it is going to be 21, 

1 

■ 

6 

eight, six, what it is going to be. 

1 

7 

Mk. KLLI1I ;? It is possible, is it not, that you 

m 

a 

could 'attain that level? 

1 

g 

MR. WALKER: which level, 2.1, eight, six? 

1 

iO 

MR. KLEI2? : One part par million. 

| 

» 1 

ME. WALKER: Or. Higgins' 


»* 1 

1 

opinion, and not in Oatalytj.es* opinion. 

1 

1 

13 

I ^ ac - aJV » -b^lc-axs. Even without leaks it leaks. 

| 

| K 

i 

i 

MR. KL3IIT : Did they give you an estimate a 3 to 


1 15 ! 

what those particular engineering controls would bring in 

j ~ ; 

*] 

“i 

(C*A. 

terms of'^exposure levels? 

1 

'.7 ! 

, 

Mk. WALLuk : No, I think when they added up all 

1 

?9 

f j 

y ! 

the capital costs it came out betv;ecn^50 and $55 million 
for both plants, and if you put it in, you would find out 

i! 

ii 

-’ll 

. . awA — — 

where you wouid be between 50^ in other words, you don't 

- 

» !l 

•’i 

know until it 's post facto. j 

4 

«• 

‘ i| 

i 

\ou can - oiu«..r..an engineer to create ,-^*535 Y^e doesn'jt 

| 

1! 

ft i» 

!l 

knov;. 

* 'i 

_ •'■ .• 

■: 

^iR. KLEIN : V’ould it be fair to say that the 

■t 

J 

. « ! 

engineering controls which you have indicated, shoo.ing for 

1 

<i 

i 

■>. i 

* A* 

4 


4 






vias r 


I'.: t» 


*• • .. 
il 'dK> 


a *v»rt per r.'.lion Lcv-'I would brirg n -oi’t-. a l.v;>r level 
than th; engineer:..nr, contnls which you vpcl going to in:»ti- 

i 

i 

tute m reaching a ten o&rt r»cr ivil.. ion j 

I 

Mil. If vou sire.- saying. if v.’o arc constittau 

- ■> ( 

) 

to cpending v.p to 320 million, wcuid it bn batter if 

j 

spending 50 — I think that is pretty fair, yes, it would have ! 

t 

t 

to probably is lower. 

i 

MR. KUi.Iii: I am net calking about money. I am 
talking in terms of exposure level. 

Would that bring about a lower exposure level, in 
your opinion? j 

Mb. WALKER: You will see ons thing that is per¬ 
haps in the. report., you will see that our cost to try tc> get 

/ . T sW 

to a 15 coiling/ten, is almost as bad. Almost as much a.‘Vf*ss» 

rvo>->- ' j 

nay, as going to fibrflateciable. j 

Sfj'A cJbtAyvvA i 

In othsr words, the curve Mr■—--r— core straight 

! 1 

dovrn. Yh?. Iawer you start going, and it'jv.'L v»-* 


czrtTbrnA 


okay? 


UsiAX 5LLCOV-t CvVo^X UVtS ^ Y^vVVyN£.vd- 

MR. ItLSxN:^ i an tallying ebour engineering controls. • 


"in. WAMII'R: They arc essentially the sr-ire. All 

i 

right, 1 don't foxlo./ your question. j 

MR. KL1J.N: There are additional engineering con- 

i 

trols which you have indicated in your appendix which — - 5 

{ 

MR. WALKER: Yes, which would be included to reach 


4 
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a no-dotectable versus a 50. yes* ^ i i, j 1 

It is equipment added, engineering <^57Il7T^e 5 TJfxh>. "“ orik 

you 5 .cart going towards no~dotectable, yes. 

MR. KLEIN: Okay. 

I direct your attention to page 05 of the appendix. 
MR. WALKER: Fine. 

MR. ItlE'I'T: Mow, there are listed there certain 
engineering controls which, if instituted, I assume you believe 
would reduce the level of exposure, is that not right? 

MR. WALKER: Correct* That is the Ferryville plant, 

you realize that. It is one specific 1 — 

MR. KLEIN : Nov.*, I direct your attention to page 00, 
and I assume that the engineering controls which you have 
listed there would further reduce the level of exposure, is 
that not right? 


please? 


MR. WALKER: I am sorry, try that question again, 


MR. KLEIN: The engineering controls which are 


listed on page fcG, is it not right that they too would further 
reduce the level of exposure if institutoci? 

HR. WALKER: Yes, they would. 

MR. KLEIN: And would that not also hold true with j 

respect to the other plant, the figures that arc listed? 

MR. WALKER: Conjocturally, yes, you can carry that 
Which is to say, if I think what you are getting around 


r 





I 


1757 


.L*.> 


■ I ll-V-t V 

’i to, is if wo instituted every known engineering change nf caCiS , 

!■ . 4^*- 

> of those plants, v:n would have a ouch better chance of having an- 
•' !j • j 

, j! possible a level than only doing part of them, 

jj 

. I. MR. KLEIN: M,* I was asking you that. 

• i« 

r . |J MR. WALKER: Again, I will come back to capital, 

;i *>£c. r 'v-v"K5 ; 

! because the*’ are the same, even though nobody wants to^.cal.-. 
v ! v. ' 

7 about trrcrfv 

8 The equipment in that list costs money. So whether 

q you are spending 20 or 50, the answer is if you spend**** j 

a lot ) 

v) $50 million, you are going to have/better odd3 ; of: being* lo'z/er j 

than if 4 ^ 

j. / you spend $ 20 # I agree vt-err that. 

MR. KLEIN :$ your economic study, 
figured out how much, if you instituted the $$5 million changes 

.j 

14 and engineering controls, number one, I assume that you would 
l3 amortize that, would you not? 

, 0 j mr. WALKER: It would be over a period of time, 

j 

.7 j correct. 

, 3 hr. KLEIN: Twenty, 25 years, something like that? 

. MR. WALKER: bo, probably 11. 

,j 1 

zo MU. KLEIN: Eleven years. OK^. 

Have you figured out the cost per pound, the in¬ 
creased cost per pound that would result if these engineering 
. controls were instituted? 

1 

■gw 

MR. WALKER: Mo, notfan absolute basis, we haven t. 


i 

1 
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.11? Owl 


MR. EL?I v Pc "O-i have an estimate as so vliat you 


think it would bo? 

rvv^. -W 

ME. WALK’*:*.: boil, what arrr- you ly/ii . vj rr:-slv**- 


nat < 




v/e made *100 million pounds, wc- spent $55 million, yen would i 

per pc unci 

like r.ie to tell you what rate >;e have to amort i7.e that,/over 

9ith the cost of money m5t’ ^ 

11 yeajrs /-- no, I vtrrrrd need an accountant here to figure % 


that out. 


I think what you are getting around to, I assume. 


is that we will charge more for the resin which v/e will then 
repay for the investment. That is only true if the market 
will oear it. 

MR, KL3XN: I nrn sorry, '.C didn’t understand. 

MR. t TALKER: Well, let us put it this way. 

Let us suppose that the newer plants don't, have to 
spend the $50 million. Let us suppose the plants in the 
southwest nr.d the west don't spend $50 m illien, and let us 
suppose we raise cur price five cents a pound, and the rest 
of the? world doesn't. V’o are not. going to get it. 

MR. iCLEIIJ: tTeil, let me ask you this — 

MR. WALKER: For years. 

NR. LILLI1? : In reaching 50 pares per million, or 
25 parts per million, would you, or will you have to make a 
larger expenditure than the southwestern plants would? 

MR. VTALKER: /Absolutely. They are open air plants. 

trvLvp*- c p J U- 

We do that, or'fw*' vjxIjl ftearc to death. closed. 


m. 
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, I think the Diamond testimony v;as excellent, bo 

Par!: plant, and their Delaware City plant - 
HR. KLEIN: Hr. lloy? 

MR. HOY: Ye:;, sir? 

MR. KLEIN: Cn page six of your testimony, you 




taluAahout protective clothing, 


Do you know whether vinyl chloride is absorbed 
I 

j through the skin? 

I HR. llOY: Do I know whether vinyl chloride is 

I; absorbed through the skin? Ho, I do not. 

I MR. 'KLEIN: Now, later you have indicated 

i 

MR. HOY: I think the — I think that the / 


inhalation 


■ the primary concern nas been i 


MR. .KLSX15 In the course of your testimony you 


indicated that as a gas, the monomer does not stick to the 


skin. 


MR. HOY: Yes. 

MR. KLCIii ^ to you have any data in that regard. 

I*R. HOY: We ought tc W/ underst..-no* the physical 
nature of the vinyl chloride monomer. It is a good bit like 
propane gas. You keep it in a tank, 40 pound pressure under 

average temperature, and you have n liquid. 

If you open a valve, what you take oft is primarily 




- -*U. 






- 1 


. . 171)0 

l 

g as. If y ou open a valve for onouah you Cc*n splacn 
2 jj liquid out, depending on the temperature, the volume of liquid, | 
you nay get a abort stream of liquid vinyl. It immediately 

evaporates. 

If I had a container of vinyl chloride here to pour 


onto this desk, you would see exactly what I mean. It doesn't 

stick to the body. It vaporizes. a gas. 

MR. KtSIM : On pace nine of your testimony you 
indicate that a major portion of the reactors are Cleaned .through 
ftimprovd cleaning systems which, to say the least, substantiallyj 
reduces the number of times that you have to clean,, 

The first question I have is how many reactors 

do vou have? 


7 

B 

0 

10 

u 


l! 

!3 

14 

15 

i’j 

17 

1C 


MR. WALKER: I will answer that, if you don't mind. ; 

j 

MR. KLEIN.: Please, anyone who knows the answer j 

i 

MR. WALKER: We have about G5 reactors in the 
Potts town plant, *wT about 7.0 in the Perryvillc plant. 

MR. ICLEIK : Of those, how many ciy'^.noo have tms 


10 ' 


improved cleaning system? 

MR. WALKER: Essentially all the Pottstown plant is 
jj totally converted to dropline vcntij.ation and high p~^.j^urc 
j water cleaning, which reduces the need for i.uman being to 
jj jj enter the reactors, to a month or more, that equipment is 
c 4 being purchased, similar equipment is being purchased for the 

:$ Perryville plant, but is not installed at the-moment. 


a 
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. thresh . > ! 

We do have tiro pi ins vontilation/so that the monomer ; 


in not b io’sn cut into the room, 


MR- KLtlJT: Do -- I will address this to whoever 


wants to answer it. 


Do you have confidence in charcoal as a filtering 

agent for vinyl chloride? 

MR. WALKER: Do you mean commercially? 

MR. KL2X2J: In any form. 

MR. WALKER: Just a minute, please. 

POA. V 

(Dicoussioa off the record.) 

MR. WALKER: I think we are ready. 

I think your question is directed towards the ose 
of charcoal, for example, for exhaust gases, or was it? 

What do you want to do with the charcoal, is what 
I am asking? What would you likeTko consider? 


MR. KIiEaH i* I would like to filter out vinyl chloride 


with :.t. 


MR. HOY: A.re you talking about respirators for 

personal use? ’ \TY\a V^-Q-o-'vx * ry-vc. f^SpA/vxhvis 

V\\a. cw- ? 

MR. KLEIN : Well, if there is a difference in the 

carbon, various carbons. 




haps? 


MR. WALKER: Are you talking about Calgon, per- 


MR, KLEIN : Wo. I am not talking about anything in 


any particular brand. 
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10 
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li 

ii 
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ii 
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! 
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MR. WALKER: I don't know exactly how to answer the 


question. 


If we ccrol^r filter vinyl, whether it is out of a 


tW ^ A *V vUvf 

dry tIi t" or; reactor, cnaicoal. 


recover the vinyl without itri 
polymerizing in the charcoal and use it as a tool to reduce 
VCM, wonderful, but I don't think any of that exists comr.er- 
cially at this point. 

MR. :XLSI& Does it exist in respirators to serve 
that function? 


MR. V7ALKER: Well, I can only quota what has been 
said hero by — primarily Mr. Strassburg, who has presented 

~Vd 

studies rrr this hearing on the canisters up to 100 parts per 
million for 11 hours, and I think that is on page 5G5 of the 
hearing. 


MR. HOY: Obviously /<- T? cit4 tr net use respirators 
■whren have not been tested and certified. 


MR. JkLSnt Let us talk about monitoring, briefly. 
In terms of measuring employee exposure to vinyl 
chloride, is area monitoring or pcrsonhW monitoring preferred, 
in your view? 

MR. WALKER: I think — we think area monitorino 


is the most important. 


If I ’./ere & ran out there, I would not like to find 
out at the end of the day that I van exposed to 5,000 parts 
per million, because? I don't know exactly what to do about it 


il 









1 alter I come herco^ which is why vt-s say the area tioni'.o.'inv., 

2 Eut I guess vim do feel that there should be sons apol 

3 checking by personnel monitoring to confiT.-ra the area monitoring 
1 Cue of the keys of the area monitoring Ju: to have enough sample 
5 spots; and a. rapid enough reading, as 2 said, fcha Potistcwn 

5 piact 7 bO spot* reading every four to nine minutes. 

1 ' Os' we were saying is that there sh-.uld be in ter- 

3 mlttent checks with porsornel monitor lag to confirm the area 


? monitoring. 


11 

3 |j question 


kl» a Kl^SXi?! I believe Dr 0 LaCSit^f has some questions 
Thank ycu very much. 

DR. LASSITER: Just to follow up firct on the last 


jesv^j 

Arc ydu -v I believe you said you preferred to hare 
5 jjarea monitoring backed up by personnel monitoring, is 


ji correct? 


■qarWy V\sj v 
I ll-pr?? _'■•Am 


«. * AUG** T«, I tM»k tU. S3&&L 


T'L\ should bo used to cross ctrack tho area. 


DR. LASSITERi 


You also mentioned as an 


1 jexample how you would find out if you aro exposed to. cay. a 

i 

jj given concentration S3,000, Would you feel that to really find 

h 

ijchis out on a personal, basis, you would personal sampling 

jirather than area monitoring*^ fvCfy-o give* employee.. "Vo find out 

11! 

j:tbat ho is expo,sod to? 





!j a. ^oVa.*^Ws_/ % 

;! MR. TJALXSa: 2To, arG roaUfite^ ou - U ® ^ j^ 

1 i?otisto?;n pia.nt 43 Firestone, Vhove xa ' 

.j ^ Ovr~x ** 7 * '* urv ' _ I 

•i , ■ - i - -.v- o««r . 1 .j " X • *> r -~X-^ 

i only sase critical areas, reactor#, — *-» t 

{ xu , -,~ ,„ •„- —- « m tore 60 eeasuriaa **«*«» t5,ora> j 

I "'too, «» tb. trouble areas are, an. that is "hare *• 

j! . 

f! coo it ora *iii fce * • . . 


DB. usazm:’ vou ecu’* hero a largo nuOMr thea o2 


I 

;! GO or e-o? 


| MU. V7AL!I3?-: 3iSi? in Po.vT?ViUo, r - Zid J^^ 3 j 

I cent 02 those station# ore posting «»**»«•• s^« ~ to0 * j 

f teouaic area vo coo put 15 stations right i« that area, or tore j 

II I 

Sj 

ij tiiou to aaoihoi.' arcs,. j 

j D 2 . liESITEE: Ofcay. The questions I bare are prl- 

• ■- n r-'^tor 6 o? tbc appendis starting oa 

-. carij.y on youi' Liit.-vci »— 

ji p! . go 64 , it io eat it led As Objective Analysis o 2 the Best . 

|i AtaiUble Soieotl 2 io and Etedxeal Bata, at cetera.^ 

’ ji eartxasnaffr-^s**^^ tis 


• a«rrt2rrrcrj-ii? 

.i * * 


Escus© no. it is not fbe 


-.J. ^•-•'^•' L '5jQ J-iffiJ* •«- Cimpiov d. 

i! H2. FAT^SH: T?hn* P?-BC? 

»* 

j> p?.. L--Vc31TZH; ciiuty-aour. 

ij Po i a£d?cG3 tbe questions io ix. Walker? 

• • HP*. F&L^EH: You start toro.Tboc A ’ iA lc0lk xjr 1,2 ^ 

nriT»- v ou cade a Gtatoreat a vbiTo aso 












aninal data, such as rats and nice, is this correct? 


"If ' r ’ .>Q 


Mnltoni, *jhat we really have. 


x think, is 


iiUIucin 


MR. WALKER: That is correct. 

i 

DR. LASSITER: What nore should it be set or.f 
| MR. WALKER: I think the human experience has to 

i! 

be taken into consideration more than the animal studies. As i 

jl 

jj an example, I think Mai ton! made it quite clear that those 

ojt 

rats that did die at 50, did die'USO "weeks , with the average 
life of a rat, 100, and died spontaneously, not of, but with. 

Therefore, the 50 level that we art; now saying 
j that rats get a. 1 r:i osar coma, and Dr. Schneiderman was asked 

i 

if he heard it, I think he said that ha was dozing off. 

I 

1 

DR. LASSITER: Excuse me? 

MR. WALKER: Wall, that statement was made by 


experience, which is more meaningful. With Dow it is hard 

to ask for more. 

Soo\<. 

. Yr . u - h . l k G 15 years of monitoring, 30 years I believe 
of medical surveillance, and they are one of the biggest. j 
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.,K. l.rrSITES: Okay, 
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i i i_ , ..-in,!,. *-Vw' v uman wses ct *ir»cjv.3 — ! 

You would also mciuvu. — »•- 1 , 

1 . . . i.-.! 

sarcoma in evaluating the vjh. It --v.i ,.i -t j 

i MR. WALKER: I certainly -..caM. but I would take int| 

! consideration unit the Indus try has been uW collectively j 

and individually all week, that the odor level - somewhere in, 

the several thousand parts, and it. was very common. 

I We were wallowing in it over the years, including 

I 

. ' ir.any people in here. 

’ ! • DR . LASSITER. Realising that with a carcinogen we 

, ij are not going to be able to have the human data hopefully thitj 

ij brought tills cane to light, do vc-u agree tnat we '‘* 1 ' e to j 

h • . _.,g t... .. owl r\ v £ir>i r, ;a3 experinenUation? 

!l relv on aniracl results., . oUUw o. o .i.- « . 

o'! ^ , j 

MR. WALKER: I think — I am not going to answer tha : 
4 

I Quite directly. 

I think, we have heard a number of medical peopl- ; 

iron 

n . State that the difference in safety factors, </ 25 to 20 to If 

j is not appreciable in their medical judgment. 
iO I 

DR. LASSITER: Okay. 

■’ I I want to talk a little bit about the animal studies! 

M !1 , tm , , „. ! 

I since you have gone into then a <tyA>W hit, and .. - - !“•> 

‘ ‘ *i 

2 . jj adk you uoouc wiia'C you pro-sonied. 

^ j you mentioned on page 64 that there studios j 

! „ yinyi Chloride lo so-called higher Species, such as 

dogs \MAn mciiiiuys . 









